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T. DUSTIN ALWARD ... &

ublic servant, a firefighter, a union leader.

e was a man of vision and scope, with a superior
intellect that mastered those issues in law,
medicine and finance that concerned his
membership, his community and his Commonwealth.
Leaders in government and business treasured him
as a vaiued ally and respected him as an
honorable adversary. He was aq tireless odvocate
for those who stood beside him in the grena...his
brother firefighters.

As President of the Professional
Firefighters of Massachusetts, Dusty had o unique
understanding of the importance of the public
employee pension systems to the security of his
members. His courage in working for legislation
to improve the operation of our retirement

systems was matched only by the tenacity with
which he defended the benefits of his
firefighters and fought for more.

Chapter 66! of the Acts of 1983 greatly
enhanced the ability of our pension systems to
improve their investment performance. The
outstanding investment returns indicated in this
report give testament to the foresight of those
who worked on behalf of Chapter 66l. That
statute would not have passed without Dusty’s
active support.

For his work as a member of the Pension
Reserves Investment Management Board, and for his
untiring efforts to make our retirement systems
administratively and fiscally secure, this
Eivisign dedicates this report to T. Dustin

ward.
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We are pleased to present this second annual report on the Investment activity of the
Massachusetts Contributory Retirement Systems. In this 1986 Investment Report, we continue the
ana)ysis that began In 1985 to consistentiy and accurately evaluate the Investment activity of the
public pension sector In Massachusetts. This report provides a basis for comparing the Invesiment
performance of our public pension systems with those of other governmental pension plans and with
private pension plans across the country.

Cn December 20, 1983, Governor Dukakis signed Chapter 661 into law, fundamentally changing the
way public pension systems In Massachusetfs manage thelr investment portfolios. I[mmediately upon
enactment of Chapter 66!, the State Employees' and Teachers' Retirement Systems were freed from
statutory investment restrictions and authorized to invest using a "prudent person" standard, thus
enabling them to compete with other pubilc and private pension plans.

The new statute also established the Pension Investment Advisory Unit within PERA, whose
mandate was to provide greater oversight of the Investment activitles of the public pension
systems and establish a uniform, generally accepted and comparable measure of Investment
performance. PERA was further aythorized to establish a process that would allow |ocal retirement
systems to move beyond statutory investment restrictions if, by experience and resources, they
could show the sophistication to Invest In broader copportunities.

With assistance and Input from many Interested partles, PERA developed regulations that would
allow local retirement systems to qualify for exemption- from +the statutory ™legal Ilst"
restrictions. During 1985, the year these regulations were promulgated, 59 systems qualified for
investment walvers from PERA. As of the date of this report, 68 systems have been granted
investment walvers. More revealing is the fact that approximately 94 percent of the $8.1 blilion
of public employee retirement system assets ls now being professional iy managed and invested using
a "prudent person" investment standard.

While many retirement systems chose not to enter thls new marketplace, unrestricted by
statutory restrictions, Chapter 661 recognized that +the |06 Massachusetts public employee
retirement systems vary widely In many ways: the size of the funds, the number of actlive and
retired members, the types of assets In their portfolios, the fiscal capability ot their
governmental units, and the composlition and expertise of their boards. Recognizing that many
systems would see advantages in pooling fheir resources and cbtalning state-of-the-art investment
expertise, Chapter 661 estab!ished the Pension Reserve lnvestment Trust Fund (PRIT Fund) as a
sophisticated, well managed investment pool which locz| systems could elther voluntarlly choose to
participate in or invest In by purchasing shares In the fund. As an Incentive to those locai
systems +that choose to participate in PRIT, Chapter 661 set aside an additlonal state
appropriation, As of this writing, 12 local retiremsent systems have taken advantage of the PRIT
gg?or?unlfy as participating systems. Additionally, 8 other systems have purchased shares in the

T Fund.

in 1985, PERA Initiated the development of a centralized data base to monitor the Investment
performance and reguiatory compllance of all retirement systems and the PRIT Fund. Data entry and
analysls of 1985 performance tock PERA 19 months to complete. That same process for 1986 has been
accomplished in {0 months. We deeply appreciate the cooperation of the retirement systems and the
resources provided by Governor Michael $. Dukakls, Secretary of Administration Frank T. Keefe, the
Legislature, and the House and Senate Committees on Ways and Means that made development of this
centralized Informatlon possiblae. .

In this Investment Report, we hope +c present a picture of activities and trends In the
investment of the Commonwealth's $B8.1 billlon in public employee retirement assets. Before moving
to & substantive discusslon, however, let us restate and re-emphasize a point made In the first
PERA Investment report Issued last January:

All of the investment expértlise which has been made avallable to our Pension
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Investment Advisory Unit has been unanimous on the critical need not to Judge
Investment performance over short time horizons. We have been convinced,
conclusively, That To efiectlvely compare Invesiment performance, the
Investmant managers belng compared musT be seen over B8 full business cyCle --
TypTcally Three To Tive years. Someé managers periform well (n up mal kets.
Others have greater success In down markets. The only true comparison 1s one
that has been made after a full cycle including ups and downs.

To +that end, we encourage you to place greater emphasis on the annualized (985-1986
performance data rather than that of elther of the fwo individual years.

With that caveat, there are

several points that can be made .
about the | investment  activity, Massachusetts Pension System
parformance and growth of the
Commonwealth's public  employee Asset Growth
pension systems and Their assets. ®
a8

Asset Growth

~

The first can be seen in the

chart on  the  right. The e
combination of the State
government's Pension Reserve
appropriations, the improved

investment returns achieved under
the prudent person standard, and
the ratention of all I[nvestment
Income in local systems' Pension
Reserves under the provislons of
Chapter 661, has led +o great
acceleration In the growth of the 2
Commonwealth's pension  assets.
The systems? assets totaled

Billions of Dollars
[+ ]

$1.552 billion on January |, 1

1974. I+ took eighf yaars for 74 75 78 77 78 7% BO 81 82 83 84 85 88 87
these assets to double, reaching Years

$3.413 blilion on Januvary |, (As of Jahuary 1at)

1982. In the next five years
{three of which were under
Chapter 661), the assets more
than doubled again, growing fto
$3.082 billion on January |, [987.

Massachusetts Pension System
South Africa Divestiture South Africa Holdings

This asset growth has been
maintained while the Commonwealth
has pursued a postire as a
socially responsible Investor.

Since January 1963 The
Commonwealth  has l_nvesfred its S. Afrloa Free Cash
assets in enterprises free of 92.85% as

4.83%

Non=Diveated
2.32%

involvement In South Africa. The
State Employees' and Teachers'
Retirement Systems, and +he 12
participating systems In the
Penslon Reserve Investment Trust
Fund, ares Investing South Africa
free. Several local communities
have followed the state's Ieag_.,
As of January |, 1987, over . H
percent of 1'hye $8.082 billion In Total Assets: $8'082 Billion
public pension assets Is South

Africa free.




Comparative Performance

The Investment performance of +he Commonwealth's public pension assets continuas to be
encouraging in the two years that- the "prudent person" standard has been In place. An analysis of
the comblined pertformance of the 106 retirement systems' portfeolios indicates that the fwo-year
(1985-19856) annualized time-weighted rate of return exceeded the performance of an aggregate
composite [ndex representing the aggregate asset mlx of the retirement systems' portfollos.

Tha aggregate Iinvestment performance of the Massachusetts pension systems also compared
favorably with the performance of other pubilc and private pension funds nationwide. The 1986
rate of return for these funds was greater than the medlan investment return of balanced, state,
and local government funds monitored by SE) Assocliates. On a two-year annualized basis, the
retirement systems performed well within each asset class. Annuallzed returns for flixed income,
equity and cash for 1985-1986 compared favorably with both standard Indices for each asset type
and the SEi universe of balanced, state, and local government funds.

One of the principal fenets underlying Chapter 661 is the belief that there are tremendous
economies of scale and command of resources that can be attained by pooling retirement system
assets together for investment purposes. A careful examination of the comparative performance
analysis by size of pension portfolios clearly gives testament to the Chapter 661 idea. There Is
a dlrect correlation between size and performance. The larger the fund, the better the
performance. While there are individual exceptlons, there can be noc denying that baslic premlse,
This correlation helds true for the fwo-year annuallized performance, as well as the Individual
performance flgures for the years 1985 and 1986.

Asset Allocation

The single most Important Investment decision made by the board of any system is the
allocatlon of Its portfolio to different asset classes and the prompt investment of new funds
according to that allocatieoa.

The following Is borrowed from a recent column by Jane Bryant Quinn:

", ..careful "asset atlocation" which--simply put--means delliberately
dividing your money among stocks, bonds, cash and other types of
Investments. According to a study by the First National Bank of
Chicago, asset allocation Is +the long-run determinant of your
investment success or failure, not how smart (or dumb) you are In
picking particular stocks or mutual funds,

But the moral Is more than "diversify to protect your rear."
The key to this strategy Is continually returning to the original
division among stocks, bonds and cash to limit your risk.

Most investors keep more and more of thelr money In stocks as
the market rises, which makes thelr positlons ever-more dangerous.
When the bear strikes, they have more to lose.

Conversely, they are afraid to buy when times are bad, so they
lose their chance fo get stocks cheap. That's anogther beauty of
keeping your stock and bond investments as a fixed ratio: It combats
those bad-timing Impulses that cost you money."

An analysis of the tables that appear In this report clearly shows that those systems which
had extensive holdings In cash or cash equivalents (checking accounts, savings accounts, money
market funds, commercial paper, certificates of deposit or repurchase agreements) performed poorly
In compariscn to those systems that quickly put thelr funds to work in equities or flxed Income
securities. Some systems made a conscicus cholce In favor of cash and against equity and fixed
income securities. Other systems with large cash holdings were victims of poor planning and
management that did not get funds promptly invested. As there Is a correlatlion between system
slze and performance, there Is a correiation betwsen cash allocations and performance. The
greater the cash allocation, the poorer the performance. Not surprisingly, there is a similar
correlation that the smaller the system, the greater the cash allccatlion.



Consistent with the professionalization of retirement system investment management, with 'rr;e

importance of asset allocation,

result of the Chapter 661 freedom from the "legal

and with the restructuring of portfollios that took place as a
list" Investment restrictions, a signlficant

shift from fIxed income securities fto equities In waived systems, and from cash Into equities In

"lagal |ist" systems is apparent.

Asset Allocation
Exempt Systems
January 1, 1985

Fixed Income
77.3%

\

Cash
| 12.8%

Equlity
2.9%

Asset Allocation
Legal List Systems
January 1, 1985

Fixed Income
86.0%

\

~
Cash
22.7%

Equlty
10.8%

Asset Allocation
Exempt Systems
January 1, 1987

Fixed Income
59.1%

\

.._,_ Cash
7.7%

Equlty
33.2%

Asset Allocation
Legal List Systems
January 1, 1987

Fixed Income
62.3%

\

\
Cash
18.7%

Equity
22.0%



One of the other significant shifts In asset allocatlon has been the dlversification of +the
systems' portfolios over a broad range of industries within each asset class. Particularly In
aquities, the "legal I|ist" requires that investments be made in a narrow range of regulated
industries. As of January |, 1987, the accompanying charts indicate that "legal 1ist" systems had
their entire equity exposure concentrated in bank stocks. This proved fortultous In 1985,
particularly as new laws allowing regional banking resulted in 2 run-up in the value of New
England bank stocks. Over time, however, the broad divers!flcation achleved by the waived systems
will Improve both the return and security of the Investment portfollos.

In the fixed Income area, there has been less of a difference In industry concentration.
Perhaps the vagaries of the retirement statute In Massachusetts (which carrles fixed income
investments at amortized book values and further requires losses Incurred when such securities are
sold at market values below that amortized bock to be made up through the appropriation process)

partially explain the slower pace by which Industry diversification is being achisved in the fixed
income portfollios.

Equity Fixed Income
Industry Diversification| Industry Diversification
Waived vs Legal List Systems Waived vs Legal List Systems

January 1, 1987 January 1, 1987

insurance Annuities
Oli-Gas Trensportation
_ Waived Assets: $7.547 Billion Waived Assets: $7.547 Bilion
Real Estate Bank -iil

Legal List Assets: $.535 Biflion

Legal List Assets: $.535 Bilion

Telephone Insurance
Transportation Forelgn
3 .
Public Service Credit Agencles N\ Waived Systems
. I e List Systems
Consumer Services " dlephone
Wawed Systems <=
Machinery .L eqd Lt Sysems Public Service
o el US Govermment S
Bank 1S Agoncier A0 ST ETTT

T
0.0 5.0 10.0 18,0 20.0 0.0 8.0 10.0 18.0 20.0 25.0

Percent of Total Portfolio Percent of Total Portfaiic

This 1986 Investment Report would not have been possible without the dedication and efforts of
PERA's Pension Investment Advisory Unit under the leadership of Director Lisa R. Reibstein and the
board and staff members of the Commonwealth's pension systems. The many investment advisors and
custodlan banks that serve our pension systems also deserve commendation for their ass!stance and
cooperation in the compllation and verification of data essential for +hls report.

Continued success in the Implementatijon of the broad authority established by Chapter 661 wlil
require careful monitoring by PERA. Success will also require active support and involvement by
retirement board members In the exercise of their flduclary responsibilities, an open mind by all
to look at the facts as they exist, and the exercise of our collective authority in the long—term
best interests of the 350,000 men and women whose financial future depends on the good Judgment of
the retiremant board fiduciaries.



The Division of Publlic Employee Retirement Administration
Penslon Investment Advisory Unit
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PERA'S MONITORING SYSTEM

Since January |, |985 PERA's investment regulations have required each retirement
system to send to PERA copies of cash book and journal entries for each month,
monthly ftrlal balances, and broker confirmations for all security transactions.

PERA's Pension [nvestment Advisory Unit assembles this Information, Inferprets it
where necessary to achieve uniformity, and enters it into a monitoring system
provided on contract to PERA by Interactive Data Corporation. PERA utilized the
Annual Statements flled by the retlrement systems for the year ending December 31,
1984 to establish the initial portfolio position of each system.

That Initial position, and transactlion Journals indicating invesiment activity for
each quarter as entered by PERA, were sent to each retirement system so that the
system could audit PERA's information and insure [ts accuracy. As an additional
check, the closing pesitlon for each system as of December 3[, 1985 was reconciled
to the system’s Annual Statement of Financial Conditlon for the year ending as of
that date. The closing position as of December 3|, |986 was, for the majority of
the systems, reconciled fTo sach system's Annual Statement of Financlal Conditlen
for that year.

The performance evaluation 1In this monitoring system [s done using Bank
Administration Institute Standards, which are those generally accepted in the
Investment community.

Contributions and withdrawals are entered at mid-month. Purchases and sales are
entered on thelr trade dates. Flxed Iincome Iinterest is entered on an accrual
basis. Short-term Interest is entered on a cash basls. Dividends are entered on
thejr ex-date. Market values for the portfollos are appralsed quarterly and
performance 1s linked on a quarterly basis. Performance for the +wo vyear,
1985-1986, period has been annualized.



MASSACHUSETTS CONTRIBUTORY RETFIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE

TABLE # i Asset Value; Investment Management PAGE ONE
H************H*******************************I*****H*******i**ﬁ'*l’K‘**i*****I’*********I*****I**“***l*ﬂ*****l‘***‘l’****************
1985-1986 Date of
Annual i zed 1985 1986 12/31/86 12/31/86 Waiver/
Time Welghted Time Welghted Time Welghted Market Book Joined
System Rank Refturn~ Rank Return Rank Refurn Value Value PRIT Investment Manager(s}
Adams 57 17.41 14 26.32 102 09.14 $3,452,223 $3,478,522
Amesbury 93 14,33 86 18.61 89 10,20 $5,826,993 $5, 700,920 4/85 Richard H. Morse
Andover I 20,83 13 26.80 36 15.15 $9,635,068 $9,412,502
Arlington 43 |8.38 68 20.i3 18 16.65 $29, 106, 366 $27,822,549 3/85 Constitutlon Capltal Mgmt.
Athot 886 14.75 71 19.91 94 09,82 $2,372,837 $2,358, 065 6/85 Shawmut/Worcester County
Attlaboro 73 16.34 73 19.87 63 12,91 $10,274,003 $10,278,244 4/85 BayBank Inc.
Barnstable Co, 63 16.84 57  21.15 64 12.68 $43,564,514 $41,785,658
Beimont 71 16.52 26  23.90 97 09,59 $13,914,250 $15,344,285 3/85 de Burlo Group
Berkshire Co. 55 17.50 52 21.92 57 13.24 $13,008,928 $13,359,927
Beverly 64 16.78 62 20.7i 61 12,98 $15,375,065 $15,448,215 * Alex Brown
Blue Hllls 102 12.50 104 11.66 54 13.3% $1,785,005 $1,775,141 4/85 David L. Babson
Boston I3 20,719 17 25,65 24 16.12 $697,788,325 $703,710,105 2/85 * Multiple Advisors
Braintree 31 19.60 36 22.89 21 16,40 $17,754,889 $17,415,941 4/85 * Drexel Burnham Lambert
Bristot Co. 75 16.14 59 21.06 79 11,43 $42,215,952 $41,699,224 3/85 de Burlo Group
Brockton 59 17.31 46 22,37 67 12,46 $45,680,253 $44,027,458 3/85 For+ Hill
Brook | ine 96 13.99 97 16.24 76 11.79 $29,945, 180 $35,111,623 6/86 State Street Research
Cambridge 2 24,10 2 31.97 16 16.70 $88,224,417 $86,161,946
Chelsea 39 18.64 24 24.05 52 13.47 $12,154,149 $12,250,606 3/87 Keystone Investment Mgmt.
Chicopes 83 15.28 66 20.23 87 10,53 $23,004,916 $24,891,714 6/86 Tucker Anthony Mgmt. Co.
Clinton 19 20.39 4 28.89 68 12,46 $3,893,711 $3,886,927 * Alex Brown
Concord 98 13.68 96 16.77 86 10.67 $8,235,909 $8,305,605 5/86 * Multiple Advisors
Danvers 92 14.39 84 19,14 92 09,83 $15,394,086 $15,011,819 4/85 Richard H. Morse
Dedham 23 20.06 g8 27.95 65 12.66 $8,548,320 $8,550,484 * Aetna
Dukes County 70 16,53 41 22.70 85 10.68 $3,416,607 $3,417,214
Easthampton 56 17.45 60 20.95 46 14,06 $3,756,733 $3,738,164 4/85 Nrt+hhmptninst. for Savings
& Wright Invest. Services
Essex County 9 2.0 19 25.18 12 17.15 $34,703,113 $35,086,701 5/85 Tucker Anthony Mgmt. Co.
Everett 47 17.9i 45 22,43 50 13.56 $16,016, 131 $16,034,944 2/85 BayBank Inc.
Fairhaven 81 15,45 5%  21.53 95 09,67 $3,464,878 $3,466,516 7/86 PRIM Board
Fall River 22 20.14 20 25.13 33 15.35 $40,420,340 $40,648,724 8/85 BayBank Inc.
Falmouth 82 15,35 88 18.36 71 12,41 $6,651,67| $6,710,089 4/85 State Street Bank
Fitchburg 97 13.87 99 15.34 70 12.41 $15,401,586 $15,758, 367 4/85 Flrst Safety Fund Nat.
Fram] ngham 72 16.43 81 19.37 49 13.57 $24,118,416 $24,711,089
Franklin Co. 101 12.91 B9 18.33 105 07.73 $7,796,976 $7,859,806 12/85 de Burlo Group
Gardner 74 I6.15 80 19.45 62 12.94 $6,216,065 $6, 290, 180 5/85 * PRIM Board
Gloucester o 21.0% I6 25.70 19 16.57 $11,230,254 $9,628,091 4/85 Tucker Anthony Mgmt. Co.
Gr.Lawrence 06 07.48 106 07.68 1066 07.28 $2,497,826 $1,514,915 7/86 Ariington Trust Company
Greenfield 85 15,20 93 17.24 58 13.19 $5,441,397 $5,390,660 7/86 Bank of New England-West



SYSTEM PERFORMANCE

TABLE # | Asset Value; Investment Management PAGE TWO
******************************i*l*****************************H**********I*!'**********i******I*-l-l--I’l'ﬂ-l'-!--l-i-*****************li*******
|985~1986 Date of
Annual i zed 1985 1986 12/31/86 12/31/86 Waiver/
Time Weighted Time Weighted Time Weighted Market Book Jolined

System Rank Return Hank Return an eturn Value Value PRIT Investment Manager(s)

Hampden County 60 17.28 61 20.79 47  13.87 $32,841,878 $33,230,632 8/85 * Boston Company

Hampshire Co. 9l 14,42 94 17.18 77 11.73 $20,465, 143 $20,193,886 4/85 Bank of New England-West

Havernt || 30 19.7 40 22.70 14 16.79 $22,903,678 $23,543,906 7/85 Boston Company

Hlngham 8 18.76 47 22.29 34 15.32 $8,445,976 $8,070,699 12/86 Constitution Capital

Ho lyoke 12 20.82 9 27.87 45 i4.15 $30,311,188 $29,760, 496 12/85 * Multiple Advisors

Hull 94 14.28 92 17.27 B0 |1.36 $3,635,108 $3,643,458 7/85 Fort Hill

Lawrence 48 17.82 31 23.68 72 12.24 $24,785,172 $24,928,848 1 /86 National Investment
Services of America Inc.

Leominster 78  15.87 77  19.64 73 12.22 $10,132,801 $10,204,419 4/85 First Safety Fund Nat.

Lexington 16 20.47 18 25,47 31 15.67 $15,131,012 $13,126,957

Lowel | 58 17.32 67 20.22 43 14,50 $33,052,403 $33,274,992 *

Lynn 49 17,80 32 23,67 75 12,20 $45,706,646 $46,301,748 3/85 de Burlo Group

Malden B0 15.65 48 22.27 99 09.38 $19,671,378 $19,662,685 3/85 de Burlo Group

Marb lehead 89 i4.67 54  21.90 104 07.87 $10,962,904 $10,889,954 4/85 de Burlo Group

Mar | borcough 79  15.74 53  21.90 91  09.90 $9,634,240 $9,516,224

MHFA 105 09.48 105 09,57 98 09,39 $6,499,462 $5,534, 167 6/87 PRIM Board

Mass Turnplike 29  19.76 42 22.68 13 16.90 $41,173,029 $38,525,278

MWRA 107  03.45 107 05.78 $302,586 $303,876

MassPort 18 20.41 50 22.17 9 18.68 $51,010,268 $48,382,621 2/85 Thorndike,Doran,PainedlLewis

Maynard 40 1B.52 1o 27.79 90 09.92 $£3,229,902 $3,206,536 * Alex Brown

Medford 50 17.71 64 20.34 37 15.13 $22,756, 135 $22,466,974 3/85 Constitution Capltal Mgmt.

Malrose 37 18.80 58  21.15 20 [6.49 $11,441,835 $11,863,519 4/85 Constitution Capital Mgmt.

Methuen 65 16,72 70 20.03 51 13,50 $9,874,323 39,740,995 10/86 David L. Babson

Middlesex Co. 36 1B.84 35 22.92 39 i4.90 $119,999,348 $119,324,288 3/85 * Multiple Advisors

Milford 95  14.19 76  19.66 103 08.97 $7,471,516 $7,447,843

M1 iton 67 16.60 43 22.54 82 10,94 $11,791,274 $11,987,515 1/86 PRIM Board

Minuteman 53  17.52 103 13.17 I 22,05 $1,104,037 $1,028,71i 7/85 PRIM Board

Montague 04 11.20 102 §3.27 101 09.16 $2,106,365 $2,249,936 3/86 * PRIM Board

Natick 25 20.05 15 25.80 42 14.56 11,816,239 $13,258, 187 3/85 United Investment Counsel

Needham 21 20.17 78 19.58 4  20.75 $21,575,921 $22,525,951 3/85 * PRIM Board

New Bedford 54 17,51 56  21.47 48 13.68 $43,159,111 $42,299,616 *

Newburyport 90 14,50 69 20.08 100 09.18 $5,206,471 $5, 166,029 3/85 Richard H. Morse

Newton 44 18.33 44 22.47 44 14,33 $75,352,963 $74,660,573 3/85 * Multiple Advisors

Norfolk County 15 20.58 29 23.78 I i7.47 $72,544,780 $71,797,374 11/85% PRIM Board

North Adams 66 16.61 28 23,79 93 09.83 $6,031,558 $5,969, 063 3/85 de Burlo Group

North Attleboro 86 15,12 90  17.64 66 12.65 $6,547,882 $6,522,787 2/87 Keystone Investment Mgmt.

Northampton 6l 17.16 51 22.07 69 12,45 $8,279,354 $8,236,474 4/85 de Burlo Group

Northbridge 87 14.75 82 19,33 88 10.34 $2,471,128 $2,443,904 4/85 Shawmut/Worcester County

Norwood 84 15.22 95 17.18 56 13,30 $18,910,808 $18,403,018 3/85 Constitution Capital Mgmt.



SYSTEM PERFORMANCE

TABLE # | Asset Value; Investment Management PAGE THREE
A6 3 kS0 0 2 T A O U U 33 A D I 36 3 36 B3 6 I E 33 D I 2 369696 9 33 U 2 3 U 3 T T W T3 M 3 963 U B 36 I 366 3 T I T 36 36 I 6
1985~-1986 ‘ Date of
Annual [zed 1985 1986 12/31/86 t2/31/86 Walver/
Time Welghted Tlme Weighted Time Welghted Market Book Joined
System Rank Refurn RanK Refura TRankK Refurn Value Yalue PRIT Invastment Manager(s)
PRIM Board 7 21.37 38 22.75 7 19.94 $1,802,018,353 $1,802,018,353 12/83 * Multiple Advisors
Peabody 32 19.44 34 23,23 29 15.77 $21,483,06) $21,631,937 1/85 Tucker Anthony Mgmt. Co.
Pittsfiaid 42 18.43 23 24.07 60 13.05 $22,846, 140 $23,207,685 12/86 * Muitiple Advisors
Plymouth 4 21.9 5 28.43 30 15.73 $13,613,427 $13,184,411
Plymouth County |4  20.62 21 24,65 15 16,71 $69,050, 122 $68,787,01 | 5/85 * John McLel lan
Quincy 77 15.93 85 18.62 55 13.31 $54,519,288 $53,650,852 5/85 South Shore Bank
Reading 41 18.52 12 26.86 84 10.73 $10,317,983 $10,250, 155 6/85 de Burlo Group
Revere 103 12.02 101 14.44 96 09.65 $15,8B68,805 $15,996, 15| 5/85 * Fort Hill
Salem 62 17.00 79 19.46 4] 14.58 $20,336,314 $20, 406,553 4/85 Shawmut Bank of Boston
Saugus 100 13.00 100 14.52 78 11.50 $7,374,760 $7,427,425 7/86 PRIM Board
Shrewsbury 45  18.30 ]| 17.28 8 19.34 $8,605,742 $8,792,703 2/85 * PRIM Board
Somerville B 21.23 3 29.93 59  13.13 $36, 134,667 $36,573,455 * Alex Brown
Scuthbridge 28 19.91 21 23.8% 25 16.06 $3,424,601 $3,452,356
Springfield 51 17.65 63 20.45 38 14.91 $71,186,917 $69,395, 184 5/85% * BayBank Inc.
S$tate Employees' 24  20.05 22 24.07 23 16.16 $2,%23,385,334 §2,298,380,050 12/83 * Multiple Advisors
Stoneham 26 19,98 30 23.68B 22 16,38 $10,183,107 $10,191,873 7/85 David L. Babson
Swampscott 34 [9.10 7 27.95 83 10.86 $5,292,671 $5,355,820 3/85 de Burlo Group
Taunton 5 21.73 33 23,41 5 20.06 $19,539,3i8 $19,746,356 6/85 U.S. Trust Company
Teachers' 27 19.95 25 24.00 27  16.03 $2,670,328,759 $2,292,163,422 ¥  |2/83 * Multiple Advisors
Wakefield 17 20,43 74 19,75 3 2.2 $11,820,517 $11,931,503 1/85 PRIM Board
Waltham 33 19.39 49 22,19 17 16,65 $32,494,295 $31,873,016 2/85 BayBank Inc.
Watertown 76 15.99 72 19.89 74 12,22 $15,201,124 $17,364,096 3/85 Boston Company
Webster 69 16,54 75 19.71 53 13.46 $2,887,267 $2,911,303 * Alex Brown
Wellesley 20 20.30 39 22.74 10 17.92 $19,143,808 $i8,801,90! 2/85 Standish, Ayer & Wood
W. Springfield 99 13.47 98 15.78 81 11.20 $8,666, 400 $0,473,647 2/86 Shawmut Flrst Bank & Trust
Westfleld 46 17.91 65 20.28 32 15.60 $15,584,508 $15,453,463 4/85 Bank of New England-West
Weymouth 3 24.04 6 28,18 6 20.02 $18,681,301 $20, 156,164 10/84 PRIM Board
Winchester 35 18.96 37 22.Mm 3% 15,26 $11,159,638 $10,570,688 5/86 Tucker Anthony & R.L. Day
Winthrop 68 16,58 87 18,51 40 i4.68 $5,688,278 $5,394,719 3/85 Constitution Capital Mgmt.
Woburn 1 26.95 I 32,45 2 21.68 $15,307, 741 $14,548,534
Worcester City 52 17.52 83 19.26 28 15.81 $92,959,188 $93,874,305 5/86 * Multiple Advisors
Worcester Co. 6 21.43 1 27.07 26 16.04 $72,283,928 $72,494,065



TABLE #1 SYSTEM PERFORMANCE

Table #1 Indicates: : -

The 1985-1986 annualized time-welghted rate of return of each system and the system's
ranking;

The 1985 +Iime~weighted rate of return of each system and the system's ranking;
The 1986 time-welghted rate of return of each system and the system's ranking;

The December 31, 1986 asset value of the system at both book value {as reported by the
system on Its Annual Statement for the year ending December 31, 1986, with fixed income
investments valued at thelr original cost adjusted for an accretion of discount or
amortization of premium as required by statute) and falr market value;

The date, If any, that the system was exempted from the statutory investment restrictions
as authorlzed by Chapter 661 and/or the date the system joined the PRIT Fund; and

The Investment Advisor for each system as listed on the Annual Statement filed by the
system.

Measuring performance by time-weighting Is the standard wethed by which the Tnvestment community
compares performance., Time-welghting Tnsulates performance calculatlons from changes In portfolio
value that occur because of the timing and amount of cash flow. Time-welighting thus allows the
comparison of the performance of portfolios which differ in the timlng of cash flows over which
the manager who makes Investment decisions has no control. This method allows a fair measurement
of the effectiveness of the Investment declsions of the fund manager.

Table #1 11sts the 19851986 annualized performance and the 1986 performance of the 106 retirsment
systems as well as the Pension Reserve Investment Trust (PRIT) Fund. The |06th Massachusetts
Contributory Retirement System, created in 1985 for empioyees of the Massachusetts Water and Sewer
Authority, was not In existence on January |, 1985, therefore, performance for this system for
1985 s not included In this report. Annualized performance data for this system is since the
system's Inception on July |, 1985.

This report on the 1986 performance of fthe State Employees® and Teachers' Retirement Systems
Includes Pension Reserve Funds of these two systems managed by the PRIM Board which were not
included in PERA's report on 1985 performance., Inclusion of the reserve funds increased the two
year annuallzed return for these systems by 70 and 55 basls polnts, respectively. Differences
betwsen PERA's report and the PRIM Board's report of 1986 PRIT Fund performance are due to data
adjustments described In thls report and to differences in the frequency of valuations and linking
periods used In caicutating the time-welghted returns.

Market values reflect the December 3|, 1986 falr market value of each portfelio. (1t should be
noted that the valuation of the PRIT Fund Includes the eleven local retirement systems which were
participating In the pooled fund as of December 3|, 1986.)

(*) The annual statement of financial condition due May |, 1987, had not been recelved as of
October |, 1987 for the Gloucester, Lexington, Massachusetts Housing Finance Agency and Teachers'
Retirement Systems. December 31, |986 book values for these systems thus reflect PERA's best
estimate. The book value for the PRIT Fund, which [s not subject to the statutory amortized book
valuation, Is represented at 1ts market value.

Following Table #1 is:

Appendix |-A describlng certain data adjustments utlilzed in evaluating the performance
of the systems |isted in Table #1;



Appendix |-B explaining footnoted (*) listings for Investment Advisors, and listing the
multiple advisors for systems having gsame;

Appendix |-C |isting Investment Advisors managing three or more retirement systems; and

Appendix |-D indicating the number of systems receliving Investment waivers or jolning the
PRIT Fund by month from October, 1984 to date.

Massachusetts Pension System

Asset Growth Asset Gl‘OWth

The combination of the State
government's Pension Reserve
approprlations, the Improved
investment returns achieved
under the prudent  person
standard, and the retention of
all Investment income in local
systems’ Pension Reserves
under the provisions ot
Chapter 661, has resulted In
an acceleratlon of the growth
of the Commonwealfth's pension
assots. On January 1|, 1984,
the systems' assets totalled
$1.552 billlon. It took eight
years for these assets to
double, reaching £3.413
billion on January |, (982,
In the next five years (three
of which were under Chapter
661), the assets more than )
doubled, growing +o $8.082

billion on January |, 1987.

~J [+

Billions of Dollars
IS o

[

1 LN (RLINE (LA N A RN I
75 77 79 a1 83 a5 87
Years
Comparative Performance (As of January 1sat)

To evaluate the performance of the Massachusetts systems compared to each other, to other public
and private plans, and to standard investment Indices, the following table lists the rate of
return for a number of comparative standards as described here and the ranking that such standard
would recelve If Integrated with the {07 systems ranked In Table #|:

* The SE| Balanced Fund Return represents the medlan performance of all balanced funds
monitored by SEl Assoclates, 90 percent of which are corporate tax-exempt funds, and 10 percent of
which are state and local government retlrement systems, other trusts, profit-sharing pians and
endowments.

* The SE|I State Government Return represents the medlan performance of the statewlide
retirement systems from across the country monitored by SEi Assoclates.

* The SEV Local Government Return represents the medlian performance of the city and town
retirement systems from across the country monitored by SEl Assoclates.

* Composite index consisting of 70§ of the Shearson Lehman Government/Corporate Bond
Index and 30f of the S&P Stock Index, which is simllar to the basis of the rate of return
objective for sach system established in PERA's Investment regulations. {(The PERA regulations
have been amended, as of August |987, to use the Shearson Lehman Government/Corporate Bond |ndex



clted here, rather than the Salomon Brothers Hligh Grade Long Term Bond [Index. In 1986, the
Salomon Brothers Index was significantly higher than the Shearson Lehman Index.)

* Massachusetts Aggregate for 1986 performance represents the combined performance of the
106 retlirement systems' portfelios, In computing the aggregate, the performance of the PRIT Fund
itself was not included since its performance is accounted for in the portfclics of the indlividual
participating and purchasing systems,

* Aggregate Composite Index for 1986 performance represents a composite Index including
30.83f of the S&P Stock Index, 59.11% of the Shearson Lehman Government/Corporate Bond Index, and
10.06% of the U.S. Treasury Index, which represents the actual asset mix of the 106 aggregate
systems as of December 31, 1986. The actual asset mix of the PRIT Fund was substituted for shares
of the PRIT Fund for the systems owning shares of the PRIT Fund; the actual asset mix of the
Treasurer's Fixed Income Securities Trust (TFIST) and Treasurer's Management Trust (TMT) was
substituted for shares of TFIST and TMT owned by the State Employees' and Teachers' systems.

1985-1986
Standard Annual 1zed 1986
Of Compar i son Time Weighted Ranking Time Weighted Ranking
SEl Balanced 20.30 20 15.60 32
Funds ’
SEl State Government 19,10 34 15.40 33
Funds
SEl Local Government 19.20 34 14,90 39
Funds
70/30 Composite 20.46 17 16,55 20
Index
Massachusetts 18.95 36 15.64 32
Aggregate .
Aggregate Composite 18.25 46 16.37 23

I ndex



APPENDIX | =A

Data Adjustments

The data adjustments which were made on specific portfollos are as
foliows: :

Boston: An unreconc!led cash contributlon was made squal to

-39% of the fund.

Brookline: This Divislon was unable to gain sufficlent

— TInformaticn from the system to verify the December [986 cash
as reported on the Trial Balance and cash as reported on the
Annyal Statement. Additionally, these two cash balances
differed. An unreconciled cash contrlbutlon of §33,000 was
made assuming cash as reported on the Annual Statement to
be correct.

Everett, Fall River, Quincy: Bank Statements and/or Annual
STatements were used To track the investment activity of
these systems rather +than cash books and monthiy +trial
balances.

Gloucester: An unreconciled cash withdrawal was made for $4000,
This withdrawal was made based on an unaudited cash balance.

Lexington: Cash as reported on the December (986 Trial Balance
differad from cash as reported on the Annual Statement. No
adJustment was made.

MHFA: Annual interest earned on cash equivalent Investments was
accounted for over |2 months. Interest was reinvested at
year end. An unreconclled cash contribution was made for
gB?OO; this contribution was made based on an unaudlted cash

al ance,

Mass Turnplke: An unreconciled cash contrlibution was made for

.

Norfolk County: An unreconciled cash withdrawal was made for

F} .

PRIM Board: An unreconciled cash withdrawal was made aqual to

L9% of the fund.

Worcester: An unreconciled cash withdrawal was made for $4000.



APPENDIX |-B
Invastment Advisdr Footnotes (*) and Multiple Advisor LIstings

(*) Those managers of systems who have qualified to manage under a "walver" from the "legal
list® restrictions are listed In Table #/. Six retirement systems who have not received waivers
Indicated on thelr annual statement the name of an investment advisor. Beverly, Clinton, Maynard,
Somerville and Webster listed their Investment manager as Alex Brown. The Dedham Retirement
System listed Aetna as its manager.

Boston Multiple Advisors Therndlke, Doran, Paine & Lewis
Capitol Bank
Eagle Asset Mgmt.
Boston Company
Bear Stearns, Inc.
Warburg Investment Mgmt. International Ltd.
Oechsle International Advisors

Bralntree (*) The system received its original "legal |Ist"™ walver on April |, 1985 with
the Shawmut Bank of Boston as investment advisor. On September 9, 1986 the
system changed Iits investment advisor. Drexel Burnham Lambert has served
Braintree as investment advisor since September 9, 1986,

Concord Multiple Advisors Constitution Capital Management
Frank Russel! Trust Company

Gardner - (*) The system received a "legal 1ist" waiver on May 2|, 1985 with the Shawmut
Bank of Boston as investment advisor. OCn December |, 1986 Gardner itransferred
into the PRIT Fund,

Hampden County (*) The system received Its original "iegal Ilist" walver on April I, 1985
with Rotlert & Suliivan as its investment advisor. The waiver was revoked on
July 31, 1985 when the system terminated its Investment advisor. A new waiver
was granted on August 16, 1985 with the Boston Company as invesiment advisor,

Ho lyoke Multiple Advisors Tucker Anthcny Management Company
David L. Babson Company
Internal - Ray DePelteau
Lecnard Management Group

Lowel | (*) The "legal 11st" waiver was revoked on November |3, 1985.

Middlesex County Multiple Advisors Constitution Capital Management
Boston Company
Putnam Advisory Company
Oppenheimer Caplital

Montague (*) The system received a "legal |ist" waiver on March 5, [986 with Gardner &
Preston Moss, Inc. as investment advisor. On July 1, 986 Montague transferred
Into the PRIT Fund.

Needham (*) The system received a "legal |ist" walver on March (2, 1985 with Fort Hil|
as Investment advisor. On July |, 1985 Needham transferred into the PRIT Fund.

New Bedford (*) The system recelved its original "iegal |lst" walver on August 2, 1985
with Shawmut/Bristol County as investment advisor. On October 9, 1986 New
Bedford withdrew its waiver and is now Investing under the "legal |ist"
standard.

Newton (*) The system received 1ts original "legal list" waiver on March 4, (985 with

Standish, Ayer as investment advisor. On March |9, 1987 Newton changed its
investment advisor to the following Investment advisors:
Muitipie Advisors Boston Company

Drexel Burnham Lambert

Loomis, Sayles & Company

Tucker Anthony Management Company

Pittsfleld Multiple Advisors DeBurlo Group
Internail - Lawrence Grlzey
Plymouth County - (*}) The system received a partial walver from the "legal |Ist" restrictions

allowing 50% of the portfolic to be Invested under a "prudent perscn" standard
rather than under the "legal list" Iimitatlions.



Ravere

Shrewsbury

Springfieid

Worcester

(*) The system received a partial walver from the "legal |ist" restrictions on
May 14, 1985 with Fort HIll as Investment adviser. On March 27, 1987 Revere
recoived a full waiver with Fort Hil| contlinuing as their investment advisor,

(*) The system received a "legal |ist" walver with BayBank as the system's
Investment advisor. On July I, 1985 Shrewsbury transferred intc the PRIT Fund.

(*) The system received [ts origlinal "legal |ist" walver on May 6, 1985 wlth
the Bank of New England - West as Investment advisor. Springfield has changed
its lnvestment advisor to BayBank, Inc, and [ts Appiicatlon for Exemption from
Investmant Restrictlions is currently on flle with PERA,

Multiple Advisors Trident |nvestment Management
Frank Russel| Trust Company
Mechanics Bank
Guaranty Bank

The State Employees and Teachers Retlrement Systems hold units In two frusts managed by the
State Investment Committee: the Treasurer's Management Trust (TMT) for equities and the

Treasurer's Flixed

Income Securlties Trust (TFIST) for fixed Iincome [nvestments. The advisors for

the respective trusts are as follows:

™T

TFIST

PRIM Board

Eaton Vance Managsment

Gardner & Preston Moss

Hagler Mastrovita & Hewl+t
Independance Investment Associates
Investco Capital Management

One Federal Asset Management
Ruggels & O'Neil} Assoclates
Standlish, Ayer & Wood

State Sireet Bank

State Street Ressarch & Managsment
Stein Row & Farnham

Thorndike Doran Paine & Lewls
Trinity Investment Management
Wells Fargo Investment Advlsors
First Chicagoe Investment Advlisors
Lendorff & Babson ’

Aldrich Eastman & Waltch/State Street Bank Real Estate Fund
Clayton & Dubllier Associates

John Hancock Venture Capltal Management
TA Assoclates

Yista Ventures

Copley Real Estate Advlsors, Inc.
Welsh, Carson, Anderson & Stowe
New Enterprlse Associates

Beta Ventures, Inc.

Frentenac Venture Co.

Narragansett Capital, Inc.

Flduciary Trust Company International

Gardner & Preston Moss

M1l ler Anderson Scerrerd

Paciflic investment Management Company

Standish, Ayer & Wood

State Street Research & Management

Pension [nvestment Divislon of the State Treasury
Baring America Asset Management Company

WR Lazard & Co., Inc.

Leomis, Sayles & Co., Inc.

Multiple Advisors Al llance Capital
BarIng International
Bear Stearns
Boston Company
Lazard Freres
N.M. Rothschlld
Schroeder Capltal Management
Scudder, Stevens & Clark



State Street |nternational
Trinity

U.S. Trust

Warburg Investment

Wright Investors

Baring Amerlca

Lehman Management Co., Inc.
One Federal Asset Management
Putnam Adv[sory Company
Sass |nvestors

Internal - PRIM Staff

Real Estate Bank of Boston
Boston Flnanclal Group
Copley Real Estate Advisors
John Hancock Property Investors Corp.
Heitman Advisory Corp.
J.M.8. Instltutional Realty Corp.
Trust Company of the West
American Investment Team
Aldrlch Eastman & Waltch
Lomas & Nettleton

Venture Capital Davis Venture Partners
John Hancock Yenture Capltal Management, Inc.
Southern California Ventures
Venture Capital Fund of New England
¥ista |1l Limited Partnership
Forstmann Little
Kehlberg, Kravis & Roberts



APFENDIX |-C .

Investment Advisors Managing Multiple Systems

Number of
investment Advisor Systems Managing

Systems Under
Management

PRIM Board 12

de Burio Group il

Constitution Capital 8

Tucker Anthony Mgmt Co. * 6

Boston Company 6

BayBank Inc., * 5

David L. Babson 4

Shawmut Bank 4

Falrhaven
Gardner
MHFA

Ml Iton
Minuteman Regional
Montague
Needham
Norfolk Cty.,
Saugus
Shrewsbury
Wakefield
Weymouth

Be Imont
Bristol Cty.
Franklin Cty.
Lynn

Malden
Marbiehead
North Adams
Nor+hampton
Pittsfield
Reading
Swampscott

Arlington
Concord
Hingham
Madford
Malrose
Middlesex Cty.
Norwood
Winthrop

Chicopee
Essex Cty.
Gloucester
Ho fyoke
Newton
Peabody

Boston
Hampden Cty.
Haverhl!|
Middlesex Cty,
Newton
Watertown

Attleboro

Everett

Fall River
Springfield (pending)
Waltham

Blue Hllls
Holyoke
Mathuen
Stoneham

Athol
Northbr I dge
Salem -

West Springfleld



Bank of New England - West 3 Greenfield
Hampshire Cty.
Westfleld

(*) Tucker Anthony: In the |985 Report, Winchester's investment advisor
was noted as Tucker Anthony Management Company. Winchester has been
managed since May 6, 1986 by Tucker Anthony/R.L. Day, inc., which differs
from the Tucker Anthony Management Company.

(*) BayBenk: Springfield was managed By Bank of New England-West until
September 1987. A walver request with BayBank lnc. as Investment advisor
is currently on flle with PERA.



Month
December 1983
QOctober 1984

February (985

March

April
May

June

July
August

November
December
January |986
February

March

May

June
July
October
December

February |987
March

June

APPEND|X |-D

Legal ListT Waivers/PRIT Particlipation by Month

Number of Number Joining
Systoms Walved PRIT
2 State Employees' and Teachers!'
systems walved from "legal )ist"
by Chapter 661 of the Acts of
1983,
t
6 One of which joined PRIT In July
i985,
17 One of which Joined PRIT in July
1985.
i8
6
4 One of which was revoked on
November 3, 1985,
4 4
2 One of which was withdrawn on
October 9, 1986.
2
|
|
| This system joined PRIT In July
1986.
3
2
2 4
1
2 | The system joining PRIT was
formerly waived In May 985,
|
i
1
As of thls Report
68 systems Are Investing pursuant to a Mlegal |lst"
waiver from PERA.
2 systems Are Investing pursuant to a statutory "legal
I1st" walver (State Employees' and Teachers'
Systems).
12 systems Are participating In PRIT.
2 systems Were walved at one time but now are [nvesting
with "legal 11st" restrictions.
22 systems Continue investing on the TMlegai |ist"

standard.



MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE
TABLE # 2 Annuwal & By Quarter PAGE ONE
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1986

Time Welghted 1986 Quarterly Investment Returns
System “Hank Return FirsT Second Third Fourth
Adams 102 09.14 04.80 02.03 01.30 00.76
Amesbury B9 10.20 06.51 02.14 -00.86 02.17
Andover 36 15,15 07.80 01.58 00.35 04,79
Arlington I8 16,65 08.29 02.5] 0r.17 03.86
Athol 94 09.82 04.50 02.22 =00.29 03.1
Attleboro 63 12.91 07.13 01.80 -00.52 04.07
Barnstable Co. 64 12,60 08.29 02.33 -00.63 02,34
Bemont g7 09.59 08.26 04.99 -05.20 Q1.71
Berkshire Co. 57 13.24 06.61 0l.67 01.32 03.12
Bever |y 61l 12.98 07.80 02.80 -02,07 04,10
Biue Hills 54 13,33 06.37 01.85 01.09 03.50
Boston 24 16.]2 .71 02.14 -01.51 03.33
Braintree 2l 16.40 . 08.77 01.55 00.60 04.76
Bristol Co. 79 |1.43 09,43 03.83 ~03.53 0l1.66
Brockton 67 12.46 09.72 0l1.55 =01.62 02.60
Brook| ine 76 11,79 05.34 02.26 01.10 02.64
Cambri dge |6 16.70 10.93 02.07 00.18 02.87
Chelsea 52 13.47 09.56 00.61 00,23 02.71
Chlcopee 87 10,53 04.48 0l.48 =01.30 05,62
Clinton 68 12.456 09.61 02.61 ~Ql.62 Gl.63
Concord g6 10.67 05.01 Q.59 ~00.08 03.82
Danvers 92 09.83 06.90 0l.85 ~00.65 01,54
Dedham 65 12,66 00.04 Gl.43 00.32 10.68
Dukes County 85 10.68 06.68 03.36 -02.28 02.72
Easthampton 46 14.06 . 09.42 01.97 -00.51 02,75
Essex County 1z 17,15 10.99 02.50 -02.53 05.66
Everett 50 13.56 08.40 0].86 -00,94 03.83
Fairhaven 95  09.67 04.77 02.13 -Q1.65 04.22
Fall River 33 15,35 08.37 Cl.88 00.15 04,32
Faimouth 71 12.41 05.66 Qt.55 01.90 02,81
Fitchburg 70 12.41 06.13 01.99 00.73 03.10
Framingham 49  {3.57 06.46 02.39 01.06 03.09
Frankl In Co. 105  07.73 06.52 03.84 -03,59 01.02
Gardner 62 12.94 07.00 01.84 00.61 03.02
Gloucester i9 16.57 11.79 02,52 -03.87 05.81
Gr.Lawrence 106 07.28 02,09 Q01.78 0l/.88 01.34
Greenfield 58  13.19 05.64 0l.58 02.42 02.99
Hampden County 47  13.87 05.54 01.97 00.88 04,90
Hampshire Co. 77 11,73 04.76 01.69 02.16 02.66
Haverhil | 4 16,79 09.18 01.78 0i1.22 03.84
HIngham 34 15,32 06,22 0l.41 01.97 04,96
Holyoke 45 14,15 07.96 03.19 =-02.01 04,57
Hull B0 Il.36 10.45 01,95 -02,97 01.92
Lawrence 72 12.24 08.01 06.10 -06.35 04.58
Leominister 73 12,22 06,35 02.07 1.0} 02.34
Lexington 31 15,67 09.21 02.91 =01.21 04.18
Lowel | 43 14.50 06.56 02.13 01.67 03,48
Lynn 15 12.20 10.93 03.96 04,79 02.19
Ma | den %9  09.38 09.64 09.37 =-10.04 01,40
Marblehead 104 07.87 08.72 04.02 -06.28 01.78
Mar | porough 9l 09.90 06,47 02.46 .=01.,27 " 02.05
MHF A 98  09.39 02,38 02.16 0z.11 02.43

Mass Turnpike 13  16.90 09,17 01.40 0l.69 03.85



SYSTEM PERFORMANCE

TABLE # 2 Annuai & Bx Quartar PAGE TWO
T T o 3 2 2 T I JEIE I I B 0 2 6 2 2 N -I'***-I-‘-*****I—****-I--Iv*******ii*‘*************** *
1986
Time Weighted 1986  Quarterly Investment Returns
System TRank Refurn FITST Second TRIrd Fourth
MWRA 107  05.78 0l.55 01.53 01.35 01.23
MassPort 9 18.68 11.3] 03.86 =00.41 03.08
Maynard 90 16,90 07.54 02,51 -01.49 01.21
Medford 37 15.13 08.34 02.82 00.53 02.80
Me irose 20 16.49 08.30 02.53 00.91 03.95
Methuen 51 13.50 07.68 01,37 01,52 02.43
Middlesex Ca. 39  08.97 07.67 02,32 -00.186 04.45
Mi | ford 103 08,97 04.35 03.93 -01.36 0l.87
Mi lton 82 10.94 06.75 01,04 -01.46 04,37
Minuteman ] 22,05 14,17 03.56 -01.99 05.32
Montague ) 101 09.18 04.04 01.97 -0l .40 04.35
Natick 42 14,56 09.14 03.28 =00.01 0l.64
Needham 4 20.75 13.98 03.27 -0!.78 04.45
New Bedford 48 13.68 09.54 02,27 -00.86 02.36
Newburyport 100 09.18 05.83 02.14 -01.28 02.3!
Newton 44  14.33 08.02 0l.82 00.65 03.28
Norfolk County Il 17.47 10.19 03.68 -01.67 04,57
North Adams 93  09.83 11,36 02.73 -05.02 0).09
North Attleboro &6 12,65 05.80 03.03 =-00.,96 Q04,35
Northampton 69  12.45 i2.59 04,09 -05.21 01,22
Northbridge 88 10.34 05.39 0!.80 =00,11 02.96
Norwood 56 13.30 04,79 04.30 00.02 03.64
PRIM Board T 19.94 .13 04,02 -01.66 05,51
Peabody . 29 15,77 10,23 01.52 -Q1.50 05,03
Pittsfield 60 13,05 07.44 02.60 -00.23 02,79
Piymouth 30 I5.73 07.75 Q1.69 ¢1.08 04.49
Plymouth County 15 . 16,71 08.89 01.60 - 00.28 05.20
Quincy 55  13.31 07.29 02.91 =00.03 02,65
Reading B4 10,73 09.48 03.52 -04.10 01.88
Ravere 96 09.65 07.74 01.65 -01.40 01.55
Salem 41 14.58 07.59 01.72 0l1.13 03.51
Saugus 78  |1.50 05.22 01.79 00.17 03.93
Shrewsbury 8 19.34 12.52 03.08 ~01.3t 04.24
Somerville 59  [3.13 < 11.35 03.41 -03.73 02.06
Southbridge 25 16,06 07.96 0l.88 01.87 03.58
Springfleld 38 14,91 06.89 02,92 00.14 04.3!
State Employees? 23 16.16 09.89 02,35 -00.82 04,14
Stoneham 22 16,38 08.85 03,25 00.17 03.38
Swampscott 83 10.86 106.32 02,93 -03.16 00.82
Taunton 5 20.06 [1.75 05.31 -02.13 04.25
Teachers? 27 16.03 09.92 02.10 -00.62 04,03
Wakefield 3 2.2 13.79 03.47 -01.58 04,53
Waltham 17  16.65 07.57 0l.4% 02.63 04.11
Watertown 74 12,22 07.39 00.15 00.(5 04.19
Wabster 53 |3.46 08.63 03.33 -02,33 03.49
Wel lesley 0 17.92 10.79 03,02 -00.65 03.58
W. Springfield 8l .20 04.89 01.08 00.69 04.16
Westfleld 32 15.60 o8.16 04.19 -02.35 05.04
Weymouth 6 20,02 13.23 03.4! -01.80 C4.49
Winchester 35  15.26 07.64 0l.88 00.27 04.83
Winthrop 40 14.68 07.86 0l.82 0i.00 03,38
Woburn 2 21.68 13.94 01.03 -00.74 06.50
Worcester City 28 15.81 06.9] . 02,33 " 00.00 05.86

Worcester Co. 26 16.04 07.85 0l.64 03.00 02.78



TABLE #2 SYSTEM PERFORMANCE BY QUARTER
Table #2 indicates: '

The time-welghted rate of return and ranking of sach system with the systems listed in
al|phabetical order; and

Quarterly investment returns for each system.

For retlrement systems owning group annuity contracts and/or retirement plan funding agreements
issued by Insurance companies, these assets were carried at the Dscember 31, 986 market valus.
Where market values were supplied, the performance for these contracts/agreements Is noted In the
fourth quarter as part of the fixed Income performance. Depending on the magnitude of the
contracts/agreements, retirement system performance will be understated In the first, second and
third quarters and overstated in the fourth quarter as a result of this procedure.

The Dedham Retirement System, with 94.35% of its assets in contracts/agreements, had performance
of 0.04% In the first quarter; |.43% in the second quarter; 0.32% in the third quarter and 10.68%
In the fourth quarter. The Dedham System's annual performance, however, Is not affected
materlally by the timing of the market value reappralsal of the confracts/agreements. No other
system approaches Dedham's commitment +to group annuity contracts/retirement plan funding
agreements. The Worcester Retirement System with 24.34% of its assets In contracts/agreements did
not provide market values for Its contracts/agreements for 1985. The performance for this system
-for 1986 reflects the performance of the contracts/agreements for 1985 and 1986.

Systems particlpating in the PRIT Fund recelve an addlitlional dividend for thelr Investment by way
of their proportionate share of a state approprlation pursuant to Chapter 32, $.22B of the Generai
Laws. The result of this dividend In |986 signiflcantly Increased the quarterly performance, and
the total annual performance, of the Minuteman, Needham, Shrewsbury, Wakefield, Weymouth, State
Employees' and Teachers' retirement systems. The other system jolning the PRIT Fund in late |985
and the other four systems joining the PRIT Fund in (986 received appropriations for the first and
second quarter fiscal appropriations and the one system joining the PRIT Fund in late |986 did not
receive this participation dividend until Calendar Year [987. Accordingly, Iits performance in
1986 is unaffected by any such dividend. The annualized performance of *he Weymouth Retirement
System reflects the dividend received by Weymouth In 1985. This state appropriation was accounted
for as a contribution for the PRIT Fund itself.

Comparative Quarter!|y Performance

To evaluate the performance of the Massachusetts systems compared to each other, to other public
and private plans and to standard investment Indices, the following table lists the rate of return
for the comparative standards descrlbed earlier In this report:

1986 Time

Weighted 1986 Quarterly Investment Returns
Standard of Comparison Return First Second Third Fourth
SE| Balanced Funds 15.60 10.73 03.98 -03.65 04,20
SEl State Government Funds  15.40 10,11 02.55 -01.64 03,90
SEl Local Government Funds 14,90 10.16 02.86 -02.50 04,00
70/30 Composite Index 16.55 10.19 02.70 -00.67 03.83
Massachusetts Aggregate 15.64 09.682 02.31 -00.75 03.90

Aggregate Composite |ndex 16.37 09,57 02.79 ~00.80 03.67
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1986 Time Equity Fixed |nccme Cash

We i ghted ATTo~ AT To- - Alle—
System Rank Return Return Baeta catlon Return  cation Return cation
Adams 102 0o.14 04.43 0.44 36.06 13.54 48,96 05.28 14,98
Amesbury 89 10.20 13.48 0.97 25.01 15.22 52.34 06,55 22.64
Andover 36 15.15 12.53 .38 05.32 16.43 87.31 07.05 67.37
Arlington 18 . 16.65 23.16 0,95 23,44 16.09 69.54 07.48 07,02
Athol 94 09.82 07.68 .05 17.96 14,12 37.31 08.07 44,73
Attleboro 63 12.91 16.83 0.92 18.89 13,30 67.13 06.58 13.98
Barnstable Co. 64 12.68 13.98 0.70 19,24 14,89 76.94 08.47 03.82
Beimont 97 09.59 (RN 0.82 52.86 13.80 42.38 03.68 04.76
Berkshire Co. 57 13.24 18,06 0.92 09.10 16.18 95.16 08.84 35,74
Beverly 6l 12,98 19.38 0.9l 27.62 16.18 49,93 08.55 22.45
Biue Hiils 54 13.35 20.33 0.96 17.44 15.14 66.07 06.70 16.49
Boston 24 16.12 18.61 0.77 24,71 17.39 56.30 07.44 18.98
Braintree 21 16.40 15.07 1.01 24.65 17.25 59,39 07.51 15.96
Bristol Co. 79 I1.43 12,53 0.92 48.97 13,02 41.73 10,24 G
Brockton 67 12.46 08.99 0.98 21.53 16,47 54,79 06.53 23.68
Brookl ine 76 11.79 37.67 0.97 13.84 14,66 84.30 08.17 0l.85
Cambr i dge 16 16,70 22,41 0.82 30.77 15.18 61.90 06.73 07.34
Chelsea 52 13.47 21.13 0.69 36,92 14.96 39.86 04,12 23.22
Chlcopee 87 10.53 10.26 0.95 24,02 13,17 60.08 09.84 15.90
Clinton 68 12.46 13,51 0.96 30.23 15.37 47.10 06.41 22.67
Concord 86 10.67 -01.47 0.20 29,32 14,40 59.02 07.70 11,866
Danvers 92 09.83 08.19 0.94 28.42 12.40 61,87 06.92 09.72
Dedham 65 12,66 00.00 0.00 00.00 12.66 94.70 10.94 05.30
Dukes County 85 10.68 17.62 | .00 28.01 .13 45.14 05.79 26.85
Easthampton 46 14,06 09.66 1.00 23.40 18,84 52.47 06.64 24,13
Essax County |12 17.15 20,72 1.07 25.10 18.54 62.14 08.74 12.76
Everett 50 13,56 14.62 0.94 22.52 13.97 79.19 08.06 -0I.71
Fairhaven 95 09.67 19.27 0.00 48.69 03.10 33.86 05.35 17.45
Fall River 33 15.35 17.78 0.97 17.72 16.50 67.36 08.72 14.92
Falmouth 71 12.41 -15.47 .09 06.24 14.17 91.93 05.49 01.82
Fitchburg 70 12.41 13.16 0.75 17.46 15,37 48.02 09.06 34,52
Framingham 49 13.57 15.24 0.75 10,80 13.79 81.47 08.98 07.72
Franklin Co. 105 07.73 04.88 0.92 39,22 11.94 47,32 06.41 13.47
Gardner 62 12.94 12,75 0.00 45,32 19.55 31.30 06.81 23.38
Gloucester 19 16.57 20.96 1.04 36.89 16.71 60.47 09.74 02.64
Gr.Lawrence 106 07.28 00.64 .13 12,54 05.19 11.91 06.90 75.55
Greenfielid 58 I13.19 19.31 1.04 07.42 i13.16 65.22 06.76 27.36
Hampden County 47 13.87 26.63 I.14 i2.10 13.70 65,38 08.08 22,53
Hampshire Co. 77 11.73 11.48 0.00 00.00 14.43 60.86 . 07.32 39,14
Haverhl || 14 16.79 27.36 .21 09.77 19.18 67.81 07.69 22.43
Hingham 34 15.32 26,55 0.70 10.61 16,05 76.28 05.87 13,10
Holyoke 45 14,15 25.60 0.95 44.25 15.88 50.38 08.18 05.36
Hull 80 11.38 07.81 0.94 23.64 17,57 55,99 06.89 20.37
Lawrence 72 12.24 03.82 .07 29,18 17.25 66.73 05.22 04.09
Leominlster 73 12.22 16,32 0.95 20.71 17.46 40.50 06.88 38.79
Lexington 31 15.67 23.09 |.40 14.87 16,18 76.36 07.40 08.76
Lowel i 43 14,50 36.08 0.96 12.35 15.72 57.06 07.01 30.59
Lyan 75 12.20 12.03 0.89 48.72 15,52 42.90 - 07.60 08.38
Malden 99 09.38 06.82 0.90 46.83 13.76 49.38 06.79 03.80
Marblehead 104 07.87 05.70 0.86 52.48 14.00 41.40 07.96 06.12
Mar{ borough 91 09,90 15,05 0.89 26.56 10,50 51.35 07.29 22.10
MHF A 98 09,39 i0.14 .00 00.76 11,30 04.11 09,29 95.13

Mass Turnpike I3 16.90 03.31 0.33 10.02 21.36 68.05 06.95 21.94
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TABLE # 3 BZ Asset Class; Asset Allocation PAGE TWO
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1986 Time Equity Fixed |ncome Cash
Welghted ATTo- ATTo- KT 1o-
System Rank Refurn Return Beta cation Return catlon Return cation
MWRA 107 05.78 00.00 0.00 00.00 ¢0.00 00.00 05.78 100.00
MassPort 9 18,68 17.30 0.85 3{.89 20.94 64.12 07.16 03.99
Maynard 90 09.92 13.41 0.88 30.36 1.1y 38,63 05.3!| 31.01
Medford 37 15.13 22,90 0.9t 21.87 15,11 61,86 09.18 16,27
Melrose 20 16.49 26.79 0.95 16.9] 16.69 69.57 08.52 13.51
Methuen 51 13.50 15.69 [.23 13.28 14,27 77.75 05,99 08.97
Middlesex Co. 39 14.90 15.13 0.9% 24,30 16.54 64.42 08.35 I1.2%
Mi | ford 103 08.97 15.61 0.8l 25.42 10.26 45,81 07.25 28.78
Milton B2 10.94 39.86 0.00 52.53 12.47 36.28 08.08 [1.19
Minuteman | 22.05 23.39 ©.00 53.57 00.00 37.00 07.24 09.43
Montague 101 09.16 22,01 0,00 47.41 17.88 32.74 08,00 19.85
Natick 42 14.56 19.85 0.82 24.19 i14.80 75.81 07.27 00.00
Needham 4 20.75 22.62 0.00 49,77 00.00 34,37 07.27 15.86
New Bedford 48 13.68 12.07 0,79 20.37 17,65 52.01 06,92 27.62
Newburyport 100 09.18 10.85 0.92 28.77 2.5} 50.91 06.75 20.32
Newton 44 14.33 09.81 0.90 14.81 17.48 61.46 07.80 25,72
Norfolk County || 17.47 18.62 0.00 51.54 02.48 35.59 10.00 12.87
North Adams 93  09.83 08.23 0.80 49.16 17.08 33.51 [0.13 17.33
North Attleboro 66 12,65 16.28 0.52 49,53 12.46 23.21 06.41 27.28
Northampton 69 12.45 12,10 0.92 51.73 15.78 42.28 10.58 05.59
Northbridge 88 10.34 04.74 0.97 16.16 13.36 60.10 09.09 23.74
Norwood 56  13.30 H4.43 0.80 27.72 14.54 63.85 07.40 08.42
PRIM Board 7 19.94 22.12 0.73 54.30 17,17 37.45 12.40 08.25
Peabody 2% 15.77 20.66 |.05 33.88 17.14 67.73 07.42 -01.6l
Pittsfieid 60 13.05 20.58 0.92 25.77 16.57 © 51.48 07.75 22.74
- Plymouth 30 15.73 04.90 0.90 07.40 16.67 87.20 00.21 05.41
Plymouth County 5 6.7l - 2275 0.84 12.77 16.94 78.74 09.89 08.50
Quincy 95  13.31 20.62 0.76 26.30 13.94 70.02 08.36 03.68
Reading 84 10.73 07.60 0.92 39,71 15.86 55,48 09.48 04,80
Revere 96 09.6% 06.29 0.96 12.66 20.09 24.70 07.45 62.63
Salem 4| 14.58 23.63 .02 04.00 17.65 66,13 06,30 29.87
Saugus 78 11.50 02,57 0.00 40.55 45.98 28.00 07.40 31.45
Shrewsbury B 19.34 22.89 0.00 45.44 00.00 31.38 07.52 23.17
Somerville- 59 13.13 15,34 0.88 53,64 14.77 42,95 08.02 03.43
Southbridge 25 16.06 30.54 0.54 20.14 15.95 45,01 07.07 30.84
Springfieid 38 14,91 28.28 ¢.98 17.85 15.36 54,05 06.86 28.10
State Employees' 23 156.16 14.78 0.25 38.28 15.94 56.66 05.40 05.06
$tonaham 22 16.38 22.30 1.04 22.19 16.52 58.17 07.44 19.63
Swampscott 83 10.86 07.33 0.9] 38.77 14.56 50.96 08,50 10.27
Taunton 5 20.06 29.49 0.99 37.04 18.05 52,35 04.48 0.6}
Teachers' 27 16,03 14.50 0.26 34,50 15,94 62.49 05,90 03.01
Wakefield 3 21.12 22.50 0.00 52,20 00.00 36.05 03.91 [1.76
Waltham 17 16.65 15,00 0.94 19.37 17.55 74.89 13.36 05,74
Watertown 74 12.22 30.39 .18 16.90 08.41 65.87 06.06 17.24
Webster 53 13.46 19.31 0.91 30.86 12.36 46,83 11.94 22.32
Wolles|ey 10 17.92 14,53 0.85 56.99 23.46 38.31 05.29 04.70
W. Springfield 8l 1t.20 -00.63 1,02 13.72 12,86 79.39 12.01 06.89
Westfleld 32 15.60 28.43 1.07 22,71 16.50 52.58 07.13 24.72
Weymouth 6 20.02 24,75 0.00 51.46 00.00¢ 35.54 06.02 12.99
Winchester 35 15,26 25.535 .03 13.04 17.55 66.90 06.58 20.06
Winthrop 40 14,68 22,16 0.98 19.12 15.72 59.42 06.24 21.46
Woburn 2 21.68 15.81 0.70 09.17 22.57 88.03 10.21 02.80
Worcester City 28 5.8l 21.80 0.79 15.45 17.66 65.21 07.31 19.35

Worcester Co, 26 16.04 26.55 0.75 19.67 14,47 66.75 07.60 13.58



TABLES #3  SYSTEM PERFORMANCE BY ASSET CLASS

Table #3 indicates:

~ The 1986 time-weighted rate of return and ranking of each system listed [n alphabetical
order;

The annual return on the equity portion of the retirement system's portfollo which
Inciudes common and preferred stock;

The December 3|, 1986 Beta for the equity portion of the retirement system's portfolio;
(Beta Ts an investment concept which evolved from |lnear regression analysls,
where It measures the slope of expected values, ©r rather, the percentage
volatility of a particular stock. This measure examines the riskiness of an
individual stock by comparing its price volatility wlith that of the overal
market. In this analysis, a Beta factor of |.0 is assigned *tc the S$&P 3500
Index, and the price volatility of individual stocks relative fo the owverali
market price fluctuations of the Index determines the Beta of the individual
security. Thus, [f The prlce movemsnts on a day-to-day basis for a given stock
are 50% wider than the S&P 500 Stock Index price movements, the indlvidual
stock's Beta would be 1.5 On the other hand, a lower volatillty stock might
have a market Beta of 0.75, meaning I[ts day-to-day price movement Is only
three-quarters that of the overall market index. Investment thecries suggest
that risk Is compensated by higher returns; and that over time, high Beta
stocks should be rewarded by higher returns. With the potential for higher
returns, however, comes the higher  risk, particularly In down markets. PERA's
Investment reguiation requires that systems exempt from the ™legal Iist" not
exceﬁd an annual average Beta of 1.15 for the equity portion of the board's
portfolic.)

The December 31, {986 percentage of the retirement system's portfollc invested in
aquities;

The annual return on the fixed Income portion of the portfolio which includes all fixed
income securlities and group annuity contracts/retirement plan funding agreements;

The December 3|, 1986 percentage of the portfolio committed to fixed income securities
and group annuity contracts/retirement plan funding agreements;

The annual return on cash which includes cash and cash equivalent invesiments; and

The December 3i, 1986 percentage of the retirement system's portfolio committed to cash.
The asset allocation for retlirement systems continuing to operate within the statutory "legal
I1st" allows such systems to Invest:

in Fixed Income obligations of the U. 5. Government and [+s agenciles;

Up to 20¢ In fixed Income obligations of railroad corporations;

Up to 35% In fixed Income obligatlons of telephone companies;

Up to 50% in the fixed income obligations of pubiic service companies;

Up to 1S5% In fixed Income obligations of other corporations;

Up ¥o 25¢% In equities of bank and Insurance companies;

In money market funds;

In certificates of deposit; and

In group annuity contracts and/or retirement plan funding agreements [ssued by [nsurance

companles.
Retirement systems which have been authorized by PERA to invest without being subjected to the
"legal |ist" restrictions, must meet asset allocation guidellnes set by PERA as follows:

Up to 40% In equity investmants;



75% of equity Investments must be In companles with $100 MiTiton In outstandging
equity. Not more than 5% of equity iInvestments may be in any one company;

Equities must be fraded on U. 5. Stock Exchange or over the counter;
Turnover of the equity portfollo is limited to 50§ per year;

Real estate Investments are Included within the 40f of the portfolio committed
to equity and may not exceed 5% of the portfolio; and

Venture Capital falls within the 40% allocation to equity and is limited to 3%
or 5% of the portfolio depending on the size of the retirement system.

Baetween 40 and 80% of the portfolic is to be allocated to fixed income Investments:
Fixed income securities must have a minimum quality rating of BAA;
75% of fixed income securities must be rated A or better;

No more than 5% of the portfolio may be invested in fthe flxed income
obllgations of any one company; )

Fixed income investments shall only be made In Issues with an outstanding par
value of $30 Million at the time of purchase; and

Turnover of fixed income Investments Is limited To 100%.
Up to 40% of the portfolio In Cash and Cash Equivalent investments:

Money market funds;

Commercial paper;

Certificates of déposif; and

Repurchase agreements.

PERA requlations authorize retirement systems to invest pursuant to supplementary regulations
which authorize investments other than those outllined here.

Systems joining the PRIT Fund hold shares of the PRIT Fund (which are treated as equities In
PERA's monitoring system) and cash and cash equlvalen+ Investments authorized under the statutory
"legal I1st".

The Minuteman, Needham, Norfolk County, Shrewsbury, Wakefield, and Weymouth Retirement Systems
held shares of the PRIT Fund, however, the asset allocation indicated In Table #3 reflects the
asset allocation of the PRIT Fund Itself. The eguity performance as Indicated in the table
includes the fixed Income performance of these portfollos as well., The fixed Income performance
of the Norfolk County Retirement System reflects two contracts/agreements transferred to the PRIT
Fund Jn]ﬂ?rch 1986. The equity beta of zero reflects the volatility of the unlts against the
market index.

The Fairhaven, Gardner, Milton, Montague, and Saugus Retirement Systems hold shares of the PRIT
Fund, however, the asset allocatlon Indicated In Table #3 reflects the asset allocation of the
PRIT Fund itself. The equity performance as indicated in the table includes the fixed income
performance for these systems once the systems transferred into the PRIT Fund.  The fixed income
performance represents the performance of the fixed Income portfolle prior to transfer into the
PRIT Fund. The equity beta of zero reflects the volati|ity of the units against the market index,

For the PRIM Board, no beta was calculated for internationai’ equity holdings. A zero beta was
inciuded in the calculation of the portfolic beta for these securities, thereby, understating the
portfolio beta.

The State Employees' and Teachers' Retlirement Systems hold shares of the Treasurer's Fixed Income
Securities Trust, the Treasurer's Management.Trust (an equity trust) and the PRIT Fund, however,
the asset allocation as indicated In Table #3 represents the actual asset allocation of these
funds. The equity performance as Indlcated in the table reflects the performance of tThe
Treasurer's Management Trust, as reported by Massachusetts Fiduclary Advisors, Inc. as wel!l as the
PRIT Fund. The fixed Income performance reflects the performance of the Treasurer's Fixed Income
Securities Trust as reported by Massachusetts Fiduclary Advisors, Inc. .



The Somerville Retirement System, Investing pursuant to the "legal |ist', had been notifled by
*his Division that 1+ exceeded the permissible holdings in equities. That system has Indicated
that corrective action has been taken and [s In compliance wlth the "iegal ilst" iavestment
requirements.

Asset Allocation

The single most Important investment decision made by the board of any system is the allocation of
the portfollio to different asset classes and the prompt investment of new funds according to that
al location.

The following Is borrowed from a recent column by Jane Bryant Quinn: .

*, ..careful "asset allocation" which--simply put--means deliberately dlviding
your money among stocks, bonds, cash and other types of investments. According
to a study by the First Natlonal Bank of Chicago, asset allocation is the
long-run determinant of your investment success or fallure, not how smart (or
dumb) you are in plcking particular stocks or mutual funds.

But the moral is more than "diversify to protect your rear." The key to
this strategy is contlnually returning to the origiral division among stocks,
bonds and cash to limit your risk.

Most Tnvestors keep more and mere of their money In stocks as the market
rises, which makes their positions ever-more dangercus. When the bear strikes,
they have more to lose,

Conversaly, they are afrald to buy when ftimes are bad, so they lose thelr
chance to get stocks cheap, That's another beauty of keeping your stock and
bond Investments as a fixed ratio: It combats those bad-timing Impulses that
cost you money."

An analysls of the tables that appear In this report clearly shows that ‘those systems
which had extansive holdings In cash or cash equivalents (checking accounts, savings accounts,
money market funds, commercial paper, certlificates of deposit or repurchase agreements) performed
poorly In comparison to those systems who quickly put thelr funds to work In equitles or fixed
Income securities. Some systems made a consclous (even If, ultimately erronecus) choice In favor
of cash and agalnst equity and fixed Income securitles. Other systems with large cash hoidings
are victims of poor planning and management that did not get funds promptly Invested. There is a
corralation between cash allocations and performance~-the greater the cash allocation, the poorer
the performance.

Consistent with the professionalizaticn of retirement system Investment management, with
the Importance of asset allocation, and with the restructuring of portfolios that took place as a
result of the Chapter 661 freedom from the "legal |1st" investment decisions, a significant shift
from fixed income securlitles to equities In the aggregate and In walved systems, and from cash
into equitles In "legal |ist" systems Is apparent in the accompanying charts.
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One of the other signlificant shifts In asset allocatlon has been the diversification of
the systems' portfollos In a broad range of Industries within each asset class. Particulariy in
equlties, the "legal |1st" concentrated investment in a narrow range of regulated industries. As
of January |, 1987, these charts Indicate that "legal Iist" systems had thelr entire equity
exposure concentrated in bank stocks. This proved fortultous in 1985, particularly as new |aws
allowing reglonal banking resulted in a run-up in the value of New England bank stocks. Over
time, the broad diversification achieved by the walved systems will improve both the return and
security of the investment portfollios.

In the Fixed Income area there has been less of a difference in Industry concentration.
Perhaps the vagaries of the retirement statute in Massachusetts (which carrles Fixed |ncome
Investments at amortized book values and further requires losses Incurred when such securities are
sold at market values below that amortized book to be made up through the appropriation process)
partialiy explaln the slower pace by which industry diversification 1s being achieved in the fixed
income portfolios.



In the aggregate, the graphs show that broad diversification has been achieved in the

equity allocation, while In the fixed

income area,
Government Agency and U.S Government oblligations.

there remalns a concentration in U.S.
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Telephone
Public Service
US Government

US Agencies

Illlll'lllil]ll!lI][I!l[]lll’ll]
Q.0 5.0 10.0 185.0 20.0 a25.0

Percent of Total Portfolio




Comparative Asset Class Performance

To evaluate the performance of the Massachusetts systems compared to each other, +¢ other public
and private plans, and to standard investment Indices, the faollowing table lists the rate of
return by asset class for the comparative standards descrlibed in the text accompanying Table #I:

Standard of Time-Weighted Equity Fixed {ncome Cash

Compar | son Rate of Return Return Return Return
SEl Balanced Funds 15.60 18.10 14.90 -
SEI State Government Funds 15.40 18.40 14.80 -
SEl Local Government Funds 14.90 16.90 15.40 -
S&P 500 - 18,75 - -
Shearson/Lehman Bond Index - - 15.60 -
U.S. Treasury Bill Index - - - 06.69
Massachusetts Aggregate 15.64 . 16.42 16.26 07.17

The Keefe, Bruyette and Woods Bank Index (which Includes the stocks of money center institutions
and large reglional banks) showed a 986 return of 10.59%.

Largest Holdings

Equities
Aggregate
£ of
# Shares Market Market
Security Owned -Value Value
Boston Five Cents Sv 351,550 $11,776,925 .15
UST Corp 259,100 9,9&5,350 A2
Multibank Finl Corp 313,864 7,297,338 .09
Conifer Group Inc. 122,218 6,660,88] .08
First Service Bk Svg 621,000 5,278,500 .07

This |1st excludes shares owned of the Treasurer's Fixed |ncome Securlties Trust Fund (30.78%),
the PRIT Fund (22.05%), and the Treasurer's Managgmenf Trust Fund (12.41%).

Exempt Systems

% of

# Shares Market Market

Security Owned Yalue Value

Co—Qperative Bank Concord 293,250 $ 4,838,625 06 |
Bristol Meyers Co. 59, 150 4,887,268 .06
| BM 29,200 4,704,000 .06
Philllp Morris Co. 65, 100 4,679,062 .06
Digital Equipment 43,266 4,532,113 .06

This }ist excludes shares owned of the Treasurer's Fixed Income Securities Trust Fund (32.96%),
the PRIT Fund (23.60%), and the Treasurer's Management Trust Fund (13.29%).



Legal List Systems

% of

# Shares Market Market

Secur ity Owned Value Yaiue

Boston Flve Cents Svgs 311,950 $10,450,325 1.95
UST Corp 219,350 8,444,975 1.58
Muitibank Fin'l Corp 260,862 6,065,041 1.13
Keycorp 219,440 4,855,110 .91
Ist Service Bk Svg 530,000 4,505,000 .84

Fixed Income
Aggregate

% of

X Par Yalue : Market Market

Security Qwned Value Yalue

U.S. Treas. 7.25% 5/15/16 69,135,000 $66,002,320 .82
U.S. Treas. 6.625% 4/30/88 7,100,000 17,158,781 21
Flrst PY Funding 10.15% 1/15/16 4,500,000 14,985,605 .19
Paciflc Bell 8.75% 8/15/25 14,500,000 14,028 750 A7
U.s. Treas. 7.375% 5/15/96 13,640,000 13,720,987 A7

Exémpf Systems

. 3 of

Par Yalue Market Market

Secur ity Owned Yalue Vvalue

U.S. Treas. 7.25% 5/15/16 69,135,000 $66,022,320 .87
U.S. Treas. 6.625% 4/30/88 17,100,000 17,158,781 .23
Flrst PY Funding 10.15% 1/15/16 14,500,000 14,985,605 .20
Paclfic Bell 8.75% 8/15/25 14,500,000 14,028,750 g
U.S. Treas. 7.375% 5/15/96 16,640,000 13,720,987 .18

Legal LIst Systems

£ of

Par VYalue Market Market

Security Owned ) Value Value

U.5. Treas. 10.5% 2/15/95 2,000,000 $ 2,390,625 .45
U.5 Treas. 11,758 11/15/88 2,000,000 2,182,500 .41
U.S. Treas. 7% 6/30/88 2,000,000 2,019,375 .38
U.5. Treas. 10.125% 5/15/93 1,750,000 2,013,593 .38
U.S. Treas. 11,758 1§/15/93 1,500,000 1,861,875 .35

This [1st excludes holdings of group annuity contracts and retirement plan fui..ng agreements.

The 12/31/86 market value of the aggregate systems was $8,082,683,108; the market value of
exempted systems was $7,547,439,148; the market value of legal [ist systems was' $535,243,960.
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| 985~-1986
Annual | zed

. Time Welghted Equity Fixed Income Cash

System Rank  Refurn HeTurn Refurn Refurn
Adams 57  17.41 24,22 18,75 06.49
Amesbury 93 14,33 33.21 16,35 06.54
Andover ] 20.83 23.12 22.07 07.52
Ariington 43 18,38 24.53 18.77 Q07.97
Athol 88 14,75 36.56 15.21 08.98
Attleboro 73 16.34 28,65 16.37 06,97
Barnstable Co. 63 16.84 23.53 18.73 09.94
Be Imont 71 16.52 19.74 18.42 09.02
Berkshire Co. 55 17.50 36.37 20.02 08,78
Beverly 64 16.78 31.93 20,90 08.42
Blue HIlls 102 12.50 17.89 09,96 06,79
Boston 13 20.79 28.19 20.71 08,17
Braintree 31 19,60 26,15 21.38 07.81
Bristol Co. 75 16,14 26.02 15.88 09.37
Brockton 59 17.31 22.02 19.65 06.77
Brook | ine 96 13.99 48,94 16,70 08.05
Cambr1dge 2 24,10 36.60 20.82 07.52
Chelsea 39 18.64 27.00 20.31 04.18
Chlcopee 83 15.28 34.42 16,67 0%9.75
Clinton 19 20.39 35.57 16,49 07.21
Concord 98 13.68 ~00.74 18.07 07.07
Danvers 92 14,39 26.82 15,08 08.10
Dedham 23 20.06 00.00 20.14 06.13
Dukes County 70 16.53 34.44 16.47 07.57
Easthampton 56 17.45 27.63 21.77 08.13
Essex County g9 21.10 34.88 23.18 08.65
Everatt 47 17.91 26.68 £7.70 07.97
Falrhaven 81 15.45 29.33 12.00 06.35
Fall River 22 20.14 21.60 21.81 10.03
Faimouth 82 15.35 -01.79 17.79 07.16
Fitchburg 97  13.87 26,15 21.8i 08.55
Framingham 72 16,43 34,57 15,95 08.71
Franklin Co. 101 12.91 10,43 15.78 06.27
Gardner 74 16.15 18.10 21.83 07.95
Gloucester ¢ 21,05 34.68 22,26 08.86
Gr.Lawrence 106 07.48 00.32 02.56 07.259
Greenfleld 85 15.20 09.23 15.52 06,97
Hampden County 60 17.28 50.07 15.91 08.18
Hampshlre Co. 9l 14,42 23.90 16.78 08.23
Haverhil| 30 19.71 29.39 23.31 06.73
Hingham 38 18,76 39,05 19,31 07.18
Holyoke 12 20,82 51.81 19,70 07.78
Hul | 94 14,28 25,29 20.46 06.67
Lawrence 48 17.82 11,75 21.02 06.63
Leominister 78  15.87 - 33,00 21.12 07.86
Lexington 16 20.47 45.08 19,73 07.85
Lowel | 58 17.32 54,84 18.84 07.33
Lynn 49  |7.80 23.15 19.09 07.7}
Ma | den 80 15,65 21.11 |7.04 08.01
Marblehead 89  [4.67 23,72 i6.01 10.01
Mar | borough 79 15,74 35.34 14.42 07.09
MHF A 105 09.48 04,95 12.96 09.27

Mass Turnpike 29  19.76 08.30 24.97. 07.56



SYSTEM PERFORMANCE Annualized;
TABLE # 3A By Asset Class PAGE TWOQ
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1985=-1986
Annualized

Time Weighted Equity Flxed Income Cash

System Rank  Return Refurn Return Reafdrn
MWRA 107 03,45 00.00 00.00 03.45
MassPort 18  20.4) 23.35 21,11 08.63
Maynard 40 18,52 32.79 15.8} 07.64
Medford 50 I7.71 31.02 17.89 08.57
Mo lrose 37 18.80 29,69 20,52 08.08
Methuen 65 16.72 33,32 16,75 06.79
Middlesex Co. 36 18.84 25,71 19.85 10.92
Ml | ford 95 14,19 25.26 15.32 08.26
Mi I+on 67 16.60 50.39 18.77 06.91
MInuteman 53 17.52 15,76 00.00 07.87
Montague 104 11,20 29.68 16.50 08.06
Natick 25  20.05 36.90 18,24 07.23
Needham 21 20,17 26.85 00.00 08,01
New Bedford 54 |7.51 28,74 21,95 07.85
Newburypor+t 9¢ 14,50 33,77 16.86 07.95
Newton 44 18,33 24.66 20.40 07.50
Norfolk County 15 20.58 34.09 13.66 08.26
North Adams 66 168,61 26.80 19,96 10.14
North Attieboro 86 [5.12 24,88 15.78 08.00
Northampton 6l 17.16 24.42 17.01 12.21
Northbri dge 87 14,75 19.17 20.16 08.95
Norwood 84 15,22 23.58 16,88 07.79
PRIM Board 7 21.37 25,25 2l.16 10.32
Peabody 32 19.44 37.60 21,11 07.19
Pittsfleld 42 . 18.43 34,76 19.79 08,93
Plymouth 4 21.91 33.18 21,81 al.27
Plymouth County 14 20,62 33,94 21.15 09.27
Quincy 77 15.93 33.73 16.70 07.90
Read ing 41 18.52 25.07 20,65 10.28
Revere 103 12.02 23.71 22.77 07.91
Salem 62 17.00 23,77 . 22.04 07.50
Saugus 00 13.00 01.28 36.39 06.92
Shrewsbury 45 18,30 24,26 00.00 06,93
Somerville 8 21.24 33.41 19.24 08.17
Southbridge 28 19.9 46.71 19,63 06.48
Springfleld 51 17.65 39.85 17.86 06.81
State Employees! 24 20.05 20.11 20,36 06.95

Stoneham 26 19,98 34,61 20.82 08.1
Swampscott 34 19,10 29.10 17.63 10.73
Taunton 5 21.73 35.40 21.10 07.49
Teachers' 27 19,95 19,97 20.36 07.21
Wakefield 17 20.43 25.61 00.00 08.92
Waltham 33 19.39 26.T1 19.44 [0.68
Watertown 76 15,99 27.59 14.17 06,70
Webster 69 16.54 35.80 12.73 07.97
Wel leslay - 20 20.30 18.99 23.60 08.88
W. Springfield 99  13.47 -00.31i 14.87 10,05
Westfield 46 17,51 33.14 19.36 ~ 07.9
Weymouth 3 24,04 27.22 00.00 06.72
Winchester 35  18.96 43.22 21.52 07.53
Winthrop 68 16.58 15.86 18.82 06,01
Woburn | 26.95 40.48 26.12 08.21
Worcester Clty 52 17,52 33.56 17.52 08.02

Worcester Co. 6 21.43 39.95 18.85 08.51



TABLE #3A SYSTEM ANNUALIZED PERFORMANCE BY ASSET CLASS

Table #3A Indicates:

The 1985-1986 annuallized +time-weighted refurn and ranking of each system listed in
alphabetical order;

The annualized return on +the equity portion of the retirement system's portfoiio which
Includes common and preferred stock;

The annuallzed return on the flxed Income portion of the retirement system's portfollio which

includes all fixed Income securities and group annuity contracts/retirement plan funding
agreements; and

The annualized return on cash which Includes cash and cash equlvalent Investments.

The Minuteman, Needham, Shrewsbury, Wakefleld, and Weymcuth Retlirement Systems hold shares of the
PRIT Fund which are considered equity investments. The annuallized equlty performance as Indicated
in Table #3A for these systems Includes the fixed income performance of these portfclios as well.
The Norfolk County Retlirement System owns shares of the PRIT Fund. However, some fixed income
investments were not transferred to PRIT until March 1986. The flxed Income performance for this
system reflects the performance of these Investments. After the fransfer to PRIT was completed,
the equlty performance for this system includes the performance of the flxed income portfolioc.

The State Employees' and Teachers' Retlirement Systems hold shares of fthe Treasurer's Fixed Income
Securities Trust, the Treasurer's Management Trust (an equlty +frust) and, in 1986, +the PRIT
Fund, The equity performance as Indicated In the table reflects the performance of the
Treasurer's Management Trust and for 1986 includes the performance of the PRIT Fund. The flxed
Income performance reflects the performance of the Treasurer's Fixed Income Securities Trust.

Comparative Asset Class Performance

To evaluate the performance of the Massachusetts systems compared to each other, to other public
and prlivate plans, and to standard investment Indlices, the following table fists the [985-1986
annualized rate of return by asset class for the comparative standards described in the text
accompanying Table #1:

Standard of Time-Welghted Equity Fixed |ncome Cash

Compar i son Rate of Return Return Return Return
8E| Balanced funds 20.30 25.30 17.90 -
SEl State Government Funds i19.10 24,50 19.20 -
SEl Local Government Fundg 19.20 24,40 18.350 -
S&P 500 ' - 25.18 - -
Shearson/Lehman Bond Index - - 18.43 -
U.S. Treasury Bill {Index - - - 07.52
Massachusetts Aggregate 18.95 30.39 19.52 Q7.73

The Keefe, Bruyette and Woods Bank Index (which Includes the stocks of money center Institutions
and large regional banks) showed a |985-1986 annualized return of 23.02%. :
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1986 Sales Activity

1986 1986 Total As a 7 of ToTal As a » of
Time Welghted Dollar Welghted Equity Equity Fixed Income Fixed Income
System Rank Refurn ~Rank Reirurn Sales (§) Market Value Sales ($) Market Value

Adams 102 09.14 103 08,97 0 .00 303,327 17,95
Amesbury 89 10.20 B8 10.37 823,544 56.51 842,732 27.63
Andover 36 {5.15 36 15.23 0 0.00 1,660,321 19.74
Arl ington 18 16.65 17  16.65 2,531,324 37.10 3,200,035 15,81
Athol 94 09.82 93 09,70 48,509 'i.38 102,000 11.52
Attleboro 63 12.91 62 12.89 1,265,498 65,20 15,469,926 224.3|
Barnstable Co. 64 12.68 69 12,51 5,762,167 68.75 6,970,858 20.80
Ba imont 97 09,59 94 09,58 4,44|,500 60.39 6,876,338 115.60
Berkshire Co. 57 13.24 57 13.28 72,012 06.09 683,223 09,52
Bever |y 6l 12.98 50 13.45 881,474 20,75 99,377 01.29
Blue Hills 54 13.35 55 13.37 13,399 04.30 214,083 18,15
Boston 24 16,12 25 15.87 156,251,516 30.61 |1,254,998,334 319.43
Braintree 2] 16.40 I6 16,89 780,022 17.82 8,649,877 82.03
Bristol Co. 79  11.43 80 11.34 14,709,268 71.15 11,039,865 62.67
Brockton 67 12.46 63 12.83 8,011,549 8l.45 11,777,375 47.06
Brocokline 76 11.79 75 i1.97 916,896 22.12 18,550,053 73.48
Cambr idge 16 16.70 20 16.51 11,153,080 41.09 10,661,305 19.52
Chelsea 52  13.47 51 15.44 2,113,376 47,09 4,624,693 35.47
Chicopee 87 10,53 84 10.79 2,159,834 39.09 14,687,639 106.27
Clinton 68 12,46 74 12.18 200,398 17.02 396,726 21.63
Concord 86 10.67 86 10.74 i,667 00.07 883,834 18.18
Danvers 92 09.83 9l 09.92 2,641,243 60.38 2,153,069 22.61
Dedham 65 12.66 66 12.71 0 0.00 146,374 01.8l
Dukes County 85 10.68 87 10.61 316,125 33.04 217,629 14,11
Easthampton 46 14.06 48 13.76 116,500 13.25 246,053 12.48
Essex County 12 F7.15 {1 17.20 8,987,334 [03.18 50,723,049 235.22
Evarett 50 13.56 53 13,37 2,368,290 65.65 32,326,060 254,87
Fairhaven 95 09,67 95  09.57 N/A N/A N/A N/A
Fall River 33  15.35 35 15.24 3,052,865 42.63 77,814,197 285,79
Falmouth H 12.41 70 12.47 0 0.00 1,220,137 19.95
Fltchburg 70 12.41 65 12.75 486,69} 18.10 4,186,598 56.61
Framingham 49  |3.57 56 13.37 0 0.00 6,595,496 33.57
Franklin Co. 105 07.73 105 07.55 |,970, 189 64.43 3,622,383 98.18
Gardner 62 12.94 59 [3.19 N/A N/A N/A N/A
Gloucester 19 16,57 22 16.44 4,047,876 97.70 19,662,392 289.55
Gr.Lawrence 106 07.28 106 07.01 0 0.00 0 0.00
Greenfleld 58 13.19 60 13,17 31,150 07.72 1,358,152 38.27
Hampden County 47 13.87 46 13.88 4,108,049 103.41 16,244,975 75.66
Hampshire Co. 77 11.73 76 11.76 150, 192 N/A 1,078,985 08.66
Haverhil | i4 16.79 19 16,58 3,299,782 147,53 12,054,943 77.62
Hingham 34  15.32 34 195.36 34,875 03.89 316,181 04.91
Holyoke 45 14.15 45 14.04 9,532,255 71.07 3,101,043 20.31
Hul | 80 i 1.36 78 11.75 711,103 82.74 414,410 20.36
Lawrence 72 12.24 72 12,32 6,325,284 87.45 16,407,498 99.21
Leominlster 73 12,22 71 12,45 84,147 04.01 1,459,820 35.57
Lex [ngton 31 15,67 31 15.64 120,407 05.39 1,167,886 10.11
Lowel | 43 14.50 4| 14.56 261,250 " 06.40 3,210,995 17.02
Lynn 75 12,20 77 11,75 17,858,619 80.19 17,020,947 86.81
Mal den 99 09.38 97  09.42 6,026,365 65,42 . 6,490,798 66.83
Marb|ehead 104 07.87 104 07.72 3,055,264 53.10 4,736,435 104,35
Mar | borough gl 09.90 92 09,77 463,499 18.12 629,730 12.73
MHFA 98  (09.39 98  09.39 0 0.00 35,000 13.12

Mass Turnpike I3 16.90 i8 16,60 448,502 10.88 5,476,859 19.55
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1986 Sales Activity

1986 1586 “Total As a » of ToTal Asa § of
Tlme Welghted Dollar Welghted Equlty Equity Fixed |ncome Fixed Income
System Rank HRefurn  Rank Return Sales (§) Market Value Sales (§) Market Value

MWRA 107  05.78 107 05.46 0 0.00 0] 0.00
MassPort 9 18,68 9 18,68 8,687,125 53.41 7,825,096 23.92
Maynard 90  (9.92 90  10.06 370,555 37.78 476,723 38.21
Medford 37 15,13 37 15,05 |,644,777 33.05 2,117,071 15.04
Melrose 20 16.4% 15 16.72 1,028,771 53.16 1,048,585 13.17
Methuen 51 13.50 54 13,37 0 0.00 570,000 07.42
Middlesex Co. 39 14,90 38 14,99 21,439,850 73.53 33,815,587 43.75
Ml ford 103 08.97 02 09.07 1,212,947 63.87 331,142 09.68
Mi[ton 82 10.94 8z 10,97 N/A N/A N/A N/A
Mlnuteman | 22,05 2 21.23 0 0.00 0 0.00
Montague 10  09.16 99 09,26 N/A N/A N/A N/A
Natick 42 14,56 40 14.64 71,343 02.50 917,270 10.24
Needham 4 20.75 4 20.69 0 0.00 0 0.0C
New Bedford 48 13.68 49 13,47 1,466,013 130.41 6,912,945 30.80
Newburypor+t 00 09.18 ol 09.15 1,000,033 66.76 923,588 34 .84
Newton 44 14,33 43 14,40 2,559,393 22.93 31,209,312 67.39
Norfolk County il 17.47 12 17.14 0 0.00 2,549,334 N/A
North Adams 93 09.83 100 09.24 |,369,265 46.18 t,878,013 92.90
North Attleboro 66 |2.65 64 12.78 1,992,962 61.46 i,882,012 i23.81
Northampton 69  |2.45 67 12.55 2,233,814 52.16 1,416,881 40.48
Nor-thbr 1dge 88  10.34 89 10.30 30,093 07.54 83,376 05.6l
Norwood 56 13.30 58 3.2l 200,000 03.81 667,000 05.52
PRIM Board 7 19.94 8 18,92 253,077,325 25.886 455,590,670 67.51
Peabody 29 15,77 33 15,44 4,190,35! 57.57 35,609,568 244.75
Pittsfield 60 13.05 52 13.40 2,453,598 41.67 4,029,575 34.26
Plymouth 30 15.73 30 15.67 367,438 36.49 3,853,628 32.46
Plymouth County 15 16,71 14 16,73 8,553,101 97.03 25,160,266 46,28
Quincy 55 13,3l 61 13,14 7,322,843 51.07 19,169,273 5¢.21
Reading 84 10,73 83 10.94 1,700,884 41.51 3,122,666 54,55
Revere 96 09.65 96 09.48 1,997,334 99.36 1,493,924 38,141
Salem 4§ 14,58 44 14.38 42,434 05.22 5,670,271 42.16
Saugus 78 11,50 79 11.6l N/A N/A N/A N/A
Shrewsbury 8  19.34 & 19.64 ¢ 0.00 : 0 0.00
Somervl|le 59  I3.13 68 12.55 5,675,020 29.28 3,321,953 21,41
Southbrldge 25 16.06 24 15.88 0 0.00 653,824 38.9%
Springfield 38 14.91 39 14,96 7,275,892 57.26 7,046,147 18.31
State Employees 23 16.16 28 15.79 42,500,000 01.72 0 0.00
Staneham 22 16.38 21 16.50 681,606 30.16 3,019,238 50,97
Swampscott 83 10.86 g5 10.77 |,330,928 64,86 698,503 25.90
Taunton 5 20.06 5 19.82 2,102,332 29.05 2,402,480 23.49
Teachers 27 16,03 29 15.72 60,000,000 02.26 0 0.00
Wakefieid 3 21.12 3 21.08 0 0.00 . 0 0.00
Waltham 17  16.65 I3 16.74 3,144,518 49,95 55,500,123 228,08
Watertown 74 12,22 73 12.24 3,215,563 125.20 8,450,459 84.40
Webster 53  13.46 47  13.83 373,025 41.87 281,878 20.85
Wellesley 10 17.92 10 17.94 4,186,656 38.37 1,467,072 156.34
W. Springfield 8l 11.20 81 11.32 151,151 12,71 8,651,334 125.74
Westfleld 32 15,60 27 15,83 1,533,812 © 43,35 727,500 08.88
Weymouth 6 20.02 7 19.47 900,000 05.08 0 0.00
Winchester 35 15,26 32 15.57 0 0.00 934,890 12.52
Winthrop 40 14.68 42 14,52 o 0.00 332,743 09.84
Woburn 2 21.e8 1 21.52 1,064,166 75.80 4,024 00.03
Worcester City 28  15.8I 26 15.84 228,000 al.59 8,470,999 i3,98

| Worcester Co, 26 16,04 23 16415 3,209,902 22.57 6,120,039 12.68



TABLE #4 TIME/DOLLAR WEIGHTED RETURNS; TRANSACTION ACTIVITY

Table #4 Indicates:

The 1986 time-waighted rate of return and rank of each system listed in
aiphabstical order;

The dollar-weighted rate of return and rank of each retirement system;

(A dollar-weighted rate of return, also reterred to as an Internal
rate of return, is a measure of the fund's actual change in value,
unadjusted for the timing of cash flows and other factors which
affect total fund value. The dollar-weighted rate of return
summar izes the growth rate of the assets rather than the performance
of the Investment manager, and is helpful In assessing the adequacy
of the total fund to meet its obligations. The dollar-weighted rate
of return ls the investment standard to be compared to the Interest
assumption used in actuarial valuations defermining the retlrement
systems liabl|itles and full funding schedules.)

The dollar value of all squity sales made by the retlrement system during 1986;

The percentage of December 31, 1986 equity market value represented by the
total equity sales during the year;

The dollar value of all fixed income sales made by the retlrement system during
1986 (The dollar value of fixed Income salss includes principal paydowns on
pass=through type securlties); and

The percentage of Decemper 31, 1986 flxed Income market value represented by
The total fixed Income sales during the year.

The dol lar-weighted rate of return for the aggregate of the 106 systems was 15.41%.

These dollar-weighted rates of return compare with an actuarlal Interest assumption of
7.5% in the most recent Retirement Law Commission study (as of January [, 1983), and an
actuarial Interest assumption of 8.0% in the development of the Pension Funding and
Reform legisiation filed by Governor Dukakis.

The Information In Table #4 gives an Indicatlon as +o- whether the retirement system
maintained an active or passive Investment style.

Systems Jolning the PRIT Fund In 1986 (Falrhaven, Gardner, Mllton, Montague and Saugus)
Ilquidated their entire porttollos and purchased the full value in PRIT units, thus,
turnover for these systems has not been Included in this table.

The turnover percentage for fixed income Investments for the Norfolk County Retlrement
System has not been Included due to the fact no fixed income Investments were owned as
of December 3}, 1986. The equlty +turnover percentage for the Hampshire County
Retirement System has not been Included due to the fact no equity Investments were owned
as of December 3|, 1986,

Turnover as reported for systems particlpating Tn the PRIT Fund, as well as for State
Employees' and Teachers', reflects redemption of trust fund units.
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1985-1986 1986 12/31/86 1985-1986 1986 1986 1986 Transaction Activity
Time Time Asset Return By Asset Type Return By Asset Type Asset Allocatlon Dollar "Eq Sales Flix Sales
Welighted Wghtd Market Fixed FTxed FTxed Welghted as % of as £ of 1986 Quarteriy Returns
System Return Return Value Equity Income Cash Equity Income Cash Equity Income Cash Return £q Mkt Val Fix Mkt Val TTrst Second Third Fourth

Adams 57 102 926 74 58 99 98 78 102 31 72 54 103 93 66 96 62 15 107
Aneshury 93 89 87 36 8l 98 69 8l 83 51 62 31 88 31 48 79 56 63 86
Andover il 36 71 83 9 69 74 37 65 102 4 80 36 101 60 57 9l 33 15
Arlington 43 18 29 71 56 49 9 41 47 58 19 82 17 49 68 46 42 17 44
Athol 88 94 103 16 9l 8 89 70 34 73 90 5 93 67 78 100 52 52 60
Attleboro 73 63 67 49 80 84 50 80 82 72 24 56 62 22 8 69 78 55 39
Barnstable Co. 63 64 17 80 59 il 67 59 27 70 12 96 69 8 56 47 47 57 82
8o mont 71 97 55 B9 60 17 79 74 06 5 81 92 94 27 12 48 4 103 93
Berkshire Co. 55 57 57 17 39 24 46 38 21 98 56 8 57 72 83 76 85 14 59
Baverly 64 6i 51 4] 26 31 40 40 24 45 69 33 50 60 9] 56 35 88 38
Blue Hills 102 54 105 93 100 Q0 38 56 79 .17 29 49 55 76 65 82 73 20 52
Boston 13 24 4 50 29 37 45 2i 50 52 53 45 29 9 | 10 55 77 57
Bralntree 31 21 45 6l 18 60 59 23 46 53 48 5l 16 63 2l 39 92 31 16 .
Bristol Co. 75 79 19 62 85 13 73 84 7 15 83 72 80 16 28 31 14 96 94
Brockton 59 67 16 84 45 92 85 36 84 64 57 25 63 i2 33 25 94 79 78
Brookl ine 96 76 28 5 76 43 2 62 31 84 6 103 75 59 24 92 51 19 17
Cambr [ dge 2 6 7 15 27 68 26 55 78 36 39 8l 20 45 62 17 6l 38 67
Chelsea 39 52 58 54 3% 109 32 58 |09 29 86 27 51 38 17 28 106 37 74
Chicopee 83 a7 32 28 77 12 8l 82 13 56 46 52 84 46 13 101 98 69 6
Clinton i9 68 92 i9 47 77 68 53 86 38 75 30 74 64 53 27 37 80 96
Concord 98 86 78 104 62 82 104 67 41 39 49 65 86 84 64 94 89 48 48
Danvers 92 92 50 56 92 40 87 90 68 42 40 70 91 28 52 72 72 59 98
Dedham 23 65 75 107 38 103 107 86 4 106 t 89 66 89 90 107 99 34 |
Bukes County 70 85 98 27 79 65 48 95 95 43 78 20 87 52 70 75 21 90 13
Easthampton 56 46 93 51 16 16 84 9 80 59 60 22 48 65 77 32 66 54 72
Essex County 9 12 23 22 6 26 34 10 22 50 38 63 (N 5 6 15 43 93 5
Everett 47 50 46 59 66 48 63 72 35 6l 9 107 53 20 4 42 71 64 47
Fairhaven 8I 95 95 46 99 101 43 100 99 17 97 46 95 102 102 98 58 81 32
Fall River 22 33 24 85 14 g 47 34 23 75 23 55 35 4] 3 43 69 42 28
Faimouth 82 71 82 105 65 80 105 69 97 104 2 104 70 86 59 88 93 7 68
Fitchburg 97 70 49 60 15 29 H 52 19 76 73 9 65 62 29 85 63 27 6l
Framingham 72 49 31 26 83 25 57 75 20 93 7 79 56 98 45 8l 45 22 62
Franklin Co. 101 105 79 97 87 102 96 92 8% 25 74 59 105 24 16 78 13 97 105
Gardner 74 62 85 92 12 52 72 7 74 2l 101 26 59 102 102 70 74 30 64
Gloucester 10 19 63 24 8 23 33 28 14 30 44 102 22 7 pJ 8 40 99 4
G- .Lawrence 106 106 101 102 101 74 102 99 70 90 105 3 106 92 100 105 8l 8 100

Greenfleld 85 58 8% 98 89 83 42 83 76 99 32 8 60 69 39 89 90 3 65
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1985-1986 1986 12/31/86 1985-1986 1986 1986 1986 Transactlon Actlivity

Time Time Asset Return By Asset Type Return By Asset Type Asset Allocation Dollar Eq Sales  Fix Sales

Weighted Wghtd Market FTxed FTxed FTxed Welghted as § of as ¥ of 1986 Quarterly Returns
System Return Return Value Equity Income Cash Equity Income Cash Equlty Income Cash Return Eq Mkt Val Flix Mkt Yal rst oSecon rd Four
Hampden County 60 47 25 4 84 36 Il 77 33 92 31 32 46 4 23 90 65 26 13
Hampshire Co. 9i 77 38 15 13 34 78 66 55 tQ5 43 6 76 102 85 99 83 4 715
Haverhil | 30 14 33 45 5 93 9 8 42 96 21 34 19 | 22 34 80 16 46
Hingham 38 34 76 12 50 79 12 42 94 94 14 60 34 78 89 84 100 6 12
Holyoke 12 45 27 2 44 62 17 46 30 22 68 88 45 17 58 53 26 87 18
Hul i 94 80 94 65 32 96 88 16 71 57 54 39 78 4 57 19 67 94 89
Lawrence 48 72 30 96 25 97 99 22 103 40 27 94 72 10 15 51 2 106 17
Leominster 78 73 69 39 21 57 51 20 72 65 85 7 7i 77 42 83 60 23 83
LexTngton 16 31 54 7 43 58 20 39 53 a2 i3 74 3 3 80 33 32 66 34
Lowel | 58 43 24 i 54 73 3 50 66 9l 51 13 4| 71 67 17 57 i 54
Lynn 49 75 15 82 52 63 77 51 44 16 80 17 7 13 19 16 10 101 85
Malden 80 99 40 86 69 45 92 76 75 19 70 97 97 21 27 26 i 107 99
Marblehead 89 104 65 17 82 10 94 71 38 7 84 84 104 34 14 40 g 105 92
Mar i borough 79 9l 72 2i 94 8l 60 96 57 46 65 36 92 6l 74 80 44 67 ag
MHF A 105 98 84 100 97 14 82 83 16 104 106 2 98 S0 713 104 53 5 79
Mass Turnpike 29 13 20 99 3 66 100 4 67 95 20 37 18 68 61 35 101 i0 45
MWRA 107 107 107 106 i06 106 106 106 96 167 107 | 107 99 28 106 95 13 101
MassPor+t 18 9 14 8l 22 27 49 5 62 54 35 95 9 32 50 13 12 53 63
Maynard 40 90 99 40 86 64 70 94 100 37 87 I 90 48 40 65 41 75 103
Medford 50 37 35 42 63 28 21 57 17 63 4| 50 37 51 69 44 34 32 69
Melrose 37 20 62 43 30 41 10 29 25 78 I8 58 i5 33 72 45 39 25 42
Methuen 65 21 70 35 74 gl 54 68 92 86 1 73 54 9l 86 60 102 12 80
Middlesex Co. 36 39 5 63 41 2 58 32 29 54 34 66 38 15 35 6l 49 50 24
M1l ford 95 i03 80 66 90 33 55 97 60 49 77 15 102 25 82 102 g 71 91
Mi Iton 67 82 61 3 57 88 | 88 32 6 92 67 82 102 102 74 104 74 25
Minuteman 53 ! 106 95 105 56 18 104 61 4 9l 71 2 94 94 | 16 86 8
Montague 104 101 104 44 78 42 . 30 12 37 18 99 42 99 102 102 103 64 72 27
Natick 25 42 60 14 61 75 39 60 59 55 15 109 40 80 79 36 23 46 95
Newdham 21 4 36 55 103 46 24 107 58 12 96 53 4 88 95 2 24 84 23
New Bedford 54 48 18 48 | 59 76 15 69 66 63 17 49 2 47 29 50 62 81
Newburypor+ 30 100 9l 31 72 53 80 87 77 4) 67 40 101 9 43 86 54 68 84
Newton 44 44 8 70 33 70 83 19 39 83 42 24 43 57 26 50 76 29 58
Norfolk County 15 ] 9 29 98 32 44 10l 10 10 34 62 12 100 102 22 15 83 19
North Adams 66 93 86 57 40 7 86 26 9 14 98 47 100 39 I8 I 36 102 104
North Attleboro 86 66 83 69 68 47 52 89 87 13 104 i9 64 26 il 87 28 65 6
Northampton 61 69 77 12 70 i 75 48 5 9 82 85 67 35 37 6 7 104 102
Northbridge 87 88 102 90 37 19 97 79 18 80 45 23 89 70 87 8l 17 49 66

Norwood 84 56 43 79 71 61 66 64 52 44 36 76 58 79 88 97 5 44 49
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1985-1986 1986 12/31/86 1985-1986 1986 1986 1986 Transactlon Activity
Time Time Asset Return By Asset Type Returan By Asset Type Asset Allocation Dollar "Eq Sales Flix Sales
Weighted Wghtd Market Fixed FTxed FTxed Welghted as % of as § of 1986 Quarterly Returns
System Return Return Value Equlty Income Cash Equity Income Cash Equity Income Cash Return Eq Mkt Val Fix Mkt Val rs COn Td rour
PRIM Board 7 7 3 67 19 5 29 24 i 2 89 78 8 56 25 14 8 §2 7
Paabody 32 29 37 13 23 78 35 25 51 33 22 106 33 29 5 2| 96 76 I
Pittsfleld 42 60 34 23 42 20 31 31 40 48 64 29 52 43 44 66 38 Si 70
Plymouth 4 30 56 37 13 107 95 30 107 100 5 87 30 50 46 58 84 2i 21
Plymouth County 14 15 12 30 20 15 23 27 12 88 16 75 14 8 34 37 88 35 9
Quincy 17 55 i3 32 75 55 36 73 28 47 17 98 6l 36 32 68 33 47 76
Reading 4] 84 66 68 30 6 90 47 15 24 55 9l 83 44 30 30 17 100 0
Revere 103 96 47 78 7 54 93 6 48 89 103 4 96 6 41 59 86 73 97
Salem 62 41 39 16 10 T 16 14 88 103 28 14 44 74 36 63 82 18 51
Saugus 10G 78 81 101 | 87 16l | 54 23 |02 10 75 102 102 93 79 39 43
Shrewsbury 45 8 74 73 104 86 22 103 45 20 100 28 6 a7 97 7 27 70 31
Somerville 8 59 22 34 51 38 56 6l 36 3 79 99 68 54 54 12 19 98 a7
Southbr idge 28 25 97 6 46 100 4 43 64 67 71 12 24 85 38 52 68 9 50
Springfield 51 38 N K| 64 89 8 54 73 74 58 16 39 30 63 ° 73 3] 43 29
State Employees! 24 23 2 87 34 85 62 45 98 27 52 90 28 82 96 24 46 6l 36
‘Stoneham 26 22 68 25 28 39 27 33 49 62 50 43 21 : 53 31 38 25 40 56
Swampscott 34 83 90 47 67 3 9l 63 26 26 66 69 85 23 49 20 30 95 106
Taunton 5 5 4] 20 24 J2 6 I 104 28 61 68 5 55 51 9 3 89 30
Teachers! 27 27 | 88 35 76 65 44 93 32 37 100 29 8l 93 23 59 56 40
Wakefield 17 3 59 64 107 21 25 105 Il B 93 64 3 95 99 4 18 78 20
Waltham 33 17 26 58 48 4 6l 17 6 69 16 86 13 37 7 64 97 2 37
Watertown 76 74 53 52 95 95 5 98 90 79 30 48 73 3 20 67 107 4] 33
Webster 69 53 100 18 98 50 4] 9t 3, 35 76 35 47 42 55 4) 22 91l 53
Wellosley 20 10 42 9l 4 22 64 2 00 | 88 93 10 47 9 18 29 58 41
W. Springfield 99 8l 73 103 93 8 103 85 2 85 8 83 81 66 10 95 103 28 35 .
Westfleld 46 32 48 38 49 59 7 35 63 60 59 21 27 40 84 49 6 92 10
Weymouth 3 6 44 53 102 94 15 102 9l Il 95 61 7 75 101 5 20 85 22
Winchester 35 35 64 8 17 67 14 18 81 87 25 4] 32 96 76 62 70 36 14
Winthrop 68 40 88 94 55 104 28 49 89 71 47 38 42 97 81 54 75 24 55
Woburn | 2 52 9 2 35 53 3 8 97 3 tol | 14 92 3 105 60 2
¥orcester City 52 28 6 33 68 44 31 13 56 8l 33 44 26 85 T 71 48 45 3

Worcester Co. 6 26 10 10 53 30 13 65 43 68 26 57 23 58 75 55 87 | bl



MASSACHUSETTS CONTRIBUTCRY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM RANKING BY SELECTED CRITERIA
TABLE # 58 PAGE ONE

FENI NI BT TN SN S H0H J0TE 00 U3 30U T AT 996 0060636006 60616 T3 306 T 0T 00 06036 060633600 3006030030 JE 6000 0 T T 0000 30030 0006 0 0 00 000 00 D06 06 20 006 020 W 606 306 9 200 0 0 006 03060 36903 06 0363 00

1985-1986 1986 i2/31/86 1985-1986 1986 1986 1986 Transaction Activity
Time Tima Asset Return By Asset Type Return By Asset Type Asset Allocation Dollar "Eq Sales Fix Sales
Weighted Wghtd Market F Txad FTxed Fixed Welghted as % of as § of 1986 Quarterly Returns
System Return Return Value Equity Income Cash Equity Income Cash Equlty Income Cash Return Eq Mkt Val Fix Mkt Val TFirst Second Third Fourth
Woburn I 2 52 9 2 35 53 3 8 97 3 101 | 14 92 3 105 60 2
Cambridge 2 16 7 15 27 68 26 5% 78 36 39 8l 20 45 62 17 6l 38 67
Weymouth 3 6 44 53 102 94 15 102 9] I g5 6i 7 75 101 5 20 8% 22
Plymouth 4 30 56 37 13 107 95 30 107 100 5 87 30 50 46 58 84 2| 21
Taunton 5 5 41 20 24 72 6 o104 28 6l 68 5 55 51 9 3 89 30
Worcester Co. 6 26 10 10 53 30 13 65 43 68 26 57 23 58 75 55 87 i 71
PRIM Board 1 7 3 67 19 5 29 24 | 2 89 78 8 56 25 14 8 82 7
Somerville 8 59 22 34 51 38 56 6l 36 3 79 99 68 54 54 12 19 98 87
Essex County 9 12 23 22 6 26 34 10 22 50 38 63 N 5 6 i5 43 93 5
Gloucester 10 19 63 24 B 23 33 28 14 30 44 102 22 7 2 8 40 93 4
Andover N 36 71 83 9 69 74 37 65 102 4 80 36 101 60 57 9l 33 15
Holyoke : 12 45 27 2 44 62 17 46 30 22 68 88 45 ‘ 17 58 53 26 87 iB
Boston 13 24 4 50 29 37 45 2 50 52 53 45 25 9 i 10 55 77 57
Plymouth County |4 15 12 30 20 15 23 27 12 88 10 75 14 8 34 37 88 35 9
Norfolk County 15 I 9 29 96 32 ° 44 101 10 10 94 62 12 100 102 22 15 83 19
Lexington 16 31 54 7 43 58 20 39 53 82 i3 74 31 73 80 33 32 66 34
Wakefield 17 3 59 64 107 21 25 109 i g 93 64 3 95 99 4 i8 78 20
MassPort 18 9 14 8i 22 27 49 5 62 34 35 95 9 32 50 13 12 53 63
Clinton 19 68 92 19 47 77 68 53 86 38 75 30 74 64 53 27 37 80 96
Wellesley 20 10 42 9l 4 22 64 2 lol 1 88 93 10 47 9 18 29 58 41
Needham 21 4 36 55 103 46 24 107 58 12 96 53 4 88 95 2 24 84 23
Fall River 22 33 2| 85 14 9 47 34 23 75 23 55 35 41 3 43 69 42 28
Dedham 23 65 75 107 38 103 107 86 4 106 1 89 66 a9 90 107 99 34 l
State Employees' 24 23 2 B7 34 85 62 45 98 27 52 90 28 82 96 24 46 61 36
Natick 25 42 60 14 6l 75 39 60 59 55 15 105 40 80 19 36 23 46 g5
Stoneham . 26 22 68 25 28 39 27 33 49 62 50 43 21 53 31 38 25 40 56
Teachers'* 27 27 | 88 35 76 65 44 93 32 37 oo 29 8l 93 23 59 56 40
Southbr i dge 28 25 97 6 - 46 100 4 43 64 67 71 12 24 85 38 52 68 9 50
Mass Turnpike 29 13 20 99 3 66 100 4 &7 95 20 37 18 68 6l 35 101 10 45
Haverhi |l 30 14 33 45 5 93 g 8 42 96 2l 34 19 | 22 34 80 16 46
Bralntree 31 21 45 6l 18 60 59 23 46 53 48 51 16 63 2] 39 92 31 16
Peabody 32 29 37 13 23 78 35 25 51 33 22 106 33 29 5 21 96 76 i
Waltham 33 17 26 58 48 4 6l 17 6 69 16 86 13 37 7 64 97 2 37
Swampscott 34 83 90 47 67 3 9l 63 26 26 66 69 85 23 49 20 30 95 106

Winchester 35 35 64 B L7 67 14 18 Bt 87 25 44 32 96 16 62 70 36 14
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1985-1986 1986 12/31/86 1985-1986 1986 1986 1986 Transaction Actlvity
Time Time Asset Return By Asset Type Return By Asset Type Asset Allocation Dol lar Eq 5ales Flx Sales

Weighted Wghtd Market FTxed Fixed Fixed Weighted as % of as # of 1986 Quarterly Returns
System Return Return Value Equity Income Cash Equity Income Cash Equlty Income Cash Return Eq Mkt Val Fix Mkt Val FIrsT Second Third Fourth
Middlesex Co. 36 39 5 63 4| 2 58 32 29 54 34 66 38 15 35 6l 49 50 24
Melrose 37 20 62 43 31 4] 10 29 25 78 18 58 15 33 72 45 39 25 42
Hingham 38 34 76 12 50 79 12 42 94 94 14 60 34 78 89 84 100 & i2
Chelsea 39 52 58 54 36 t05 32 58 105 29 86 27 51 38 17 28 106 37 14
Maynard 40 90 99 40 86 64 70 94 100 37 87 il 90 48 40 65 41 15 103
Reading 41 84 66 68 30 6 S0 47 15 24 55 91 83 44 30 30 17 100 90
Pittsfieild 42 60 34 23 42 20 37 31 40 48 64 29 52 43 44 66 38 51 70
Arlington 43 18 29 1 56 49 19 4] 47 58 19 82 17 49 68 46 42 17 44
Newton 44 44 8 70 33 70 83 i9 39 83 42 24 43 | 57 26 50 76 29 58
Shrewsbury 45 8 74 73 104 86 22 103 45 20 100 28 6 87 97 7 27 70 3
Westtield 46 32 48 38 49 51 7 35 63 60 59 21 27 40 84 49 6 92 10
Everett 47 50 46 59 66 48 63 12 35 6l 9 107 53 20 4 42 71 64 47
Lawrence 48 72 30 96 25 97 99 22 103 40 27 94 72 10 15 51 2 106 17
Lynn 49 75 i5 82 52 63 77 ]| 44 16 80 17 117 i3 19 i6 10 101 85
Medford 50 37 35 42 63 28 21 57 17 63 4] 50 37 51 69 44 34 32 69
Springfield 51 38 I 1 64 89 8 54 73 14 58 16 39 30 63 13 31 43 29
Worcester Clty 52 28 6 33 68 44 31 13 36 Bl 33 44 26 83 7l 71 48 45 3
Minuteman 53 1 106 95 105 56 18 104 6l 4 a1l 71 2 94 94 | 16 86 8
New Bedford 54 48 18 . 48 Il 59 76 15 69 66 63 17 49 2 47 29 50 62 81
Berkshire Co. 55 57 57 i7 39 24 46 38 21 98 56 8 57 712 83 76 85 14 59
Easthampton 56 46 93 51 i6 I6 84 9 80 59 60 22 48 65 71 32 66 54 72
Adams 57 102 96 74 58 99 98 78 102 31 72 54 103 93 66 96 62 15 107
Lowel | 58 43 24 | 54 73 3 50 66 91 51 i3 41 71 67 17 57 1l 54
Brockton 59 67 16 84 45 92 85 36 84 64 57 25 63 12 33 25 94 79 18
Hampden County 60 47 25 4 B4 36 K| 17 33 92 31 32 46 4, 23 90 65 26 13
Northampton ] 69 17 72 70 I 75 48 5 9 a8z 85 67 35 37 6 7 104 102
Salem 62 41 39 76 10 Ex| 16 14 as 103 28 14 44 74 36 63 82 i8 51
Barnstable Co. 63 64 17 80 59 1 67 59 27 70 i2 96 69 18 56 47 47 57 82
Beverly T 6i 21 4] 26 31 40 40 24 45 69 33 50 60 gl 56 35 88 38
Methuen 65 51 70 35 74 9§ 54 68 92 86 I 73 54 9l 86 60 102 12 BO
North Adams 66 93 86 57 40 7 86 26 9 14 98 47 |00 39 18 11 36 102 104
Milton 67 82 61 3 57 88 | 88 32 6 92 67 82 102 102 74 104 74 25
Winthrop 68 40 88 94 55 {04 28 49 89 1 47 38 42 97 Bi 54 75 24 55
Webster 69 53 100 18 98 50 4| 9l 3 35 76 35 47 42 55 41 22 g1 53

Dukes County 70 85 98 27 79 65 48 95 95 43 78 20 87 52 70 75 2i 90 73
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1985-1986 1986 |2/31/86 1985-1986 1986 1986 1986 Transaction Activity
Time Time Assat Return By Asset Type Return By Asset Type Asset Allocation Dollar “EqQ Sales FlIx sales
Welghted Wghtd Market Fixed FIxed FTxed Welghted as % of as § of 1986 Quarterly Returns
System Return Return Value Equity Income Cash Equity (ncome Cash Equity Income Cash Return Eq Mkt Val Fix Mkt Yal TFirst Second Third Four¥h
Belmont 71 97 55 89 60 17 79 74 106 5 8] 92 94 27 12 48 4 103 93
Framingham 72 49 31 26 83 25 57 75 20 93 7 79 56 98 45 8l 45 22 62
Attleboro 73 63 67 49 80 84 50 80 82 72 24 56 62 22 8 69 78 55 39
Gardner 74 62 85 92 12 52 72 7 74 21 104 26 59 | 102 102 70 74 30 64
Bristal Co. 15 79 19 62 85 13 73 84 7 15 a3 72 80 16 28 31 i4 96 94
Watertown 76 74 53 52 95 95 5 98 390 79 30 48 13 3 20 67 to7y 41 33
Quincy 17 55 13 32 75 55 36 73 28 47 17 98 61 36 32 68 33 47 76
Leominster 78 73 69 39 2i 57 51 20 72 65 85 7 71 77 42 83 60 23 83
Mar |borough 19 9l 72 2l 94 81 60 96 57 46 65 36 92 (] 74 80 44 67 88
Malden 80 99 40 86 69 45 92 76 75 19 70 97 97 2l 27 26 | 107 99
Fairhaven 8t 95 95 46 99 101 43 100 99 17 97 46 95 102 102 98 58 8l 32
Falmouth 82 71 82 105 65 80 105 69 97 10] 2 104 70 86 59 88 93 7 68
Chicopes 83 a7 32 28 77 12 8l 82 13 56 46 52 84 46 13 iod 98 69 6
Norwood 84 56 43 .79 71 6l 66 64 52 44 36 76 58 79 88 a7 5 44 49
Greenfisld 85 58 89 o8 89 83 42 83 76 99 32 ig 60 69 39 89 90 3 65
North Attleboro 86 66 83 69 g8 47 52 89 87 13 104 e 64 26 It a7 28 65 26
Northbridge 87 88 102 90 37 19 97 79 18 80 45 23 89 70 87 91 17 49 66
Atho! 88 94 103 16 9l 18 89 70 34 73 90 5 93 67 78 100 52 52 60
Marb|ehead 89 104 65 77 82 10 94 71 38 7 84 84 i04 34 4 40 9 105 92
Newburypor+ 90 100 9l 34 72 53 80 87 77 4t 67 40 101 19 . 43 86 54 68 84
Hampshire Co. 91 77 38 75 73 34 78 66 5% 105 43 6 76 102 85 99 83 4 75
Danvers 92 92 50 56 92 40 87 90 68 42 40 70 gl 28 52 72 72 59 98
Amesbury 93 89 87 36 Bl 98 69 8l 83 51 62 3 88 31 48 79 56 63 86
Huli 94 80 94 65 32 96 88 16 71 57 54 39 78 L 57 19 67 94 89
Milford 95 103 80 66 90 33 55 97 60 49 77 15 102 25 82 102 il 71 gl
Brookl Ine 96 76 28 5 76 43 2 62 31 84 6 103 75 59 24 92 5l 19 77
Fitchburg 97 70 49 60 i5 29 T 52 19 76 73 9 65 62 29 85 63 27 6l
Concord 98 86 78 104 62 82 104 67 4] 39 49 65 86 84 64 94 89 48 48
W. Springfleld 99 8] 73 103 93 8 103 BS 2 85 8 B3 8l 66 10 95 103 28 35
Saugus 100 78 8l 101 | 87 101 i 54 23 102 10 79 102 102 93 79 39 43
franklin Co. 101 105 79 97 87 102 96 92 85 25 74 59 105 24 16 78 I3 97 105
Blue HlllIs 102 54 105 93 {00 90 38 56 79 77 29 49 55 76 65 82 73 20 52
Revere 103 96 47 78 7 54 93 6 48 89 {03 4 96 6 41 59 86 3 97
Montague 104 101 104 44 78 42 30 12 37 i8 99 42 99 102 102 103 64 72 27
MHFA 105 98 84 100 97 14 82 93 16 104 106 2 98 90 73 104 53 5 79
Gr.Lawrence 106 106 101 102 101 74 102 99 70 90 105 3 106 92 100 105 BI 8 100
MWRA 107 107 107 106 106 106 106 106 96 107 107 1 107 99 98 106 95 13 101
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1985-1986 1986 12/31/86 1985-1986 1986 1986 1986 Transactlon Activity
Time Time Asset Return By Asset Type Return By Asset Type Asset Allocation Dotlar "EQ Salés  Flix Gales

Welighted Wghtd Market Fixed Fixed FTxed T Welghted as ¥ of as ¥ of 1986 Quarteriy Returns
System Return Return Value Equity {ncome Cash Equlty Income Cash Equlty income Cash Return Eq Mkt Val Flx Mkt Val FTrsT Second Third Fourth
Minuteman 53 I 106 9% 105 56 I8 104 64 4 gl 71 2z 94 94 I 16 86 8
Woburn | 2 52 9 2 35 53 3 8’ 97 3 40 i 14 92 3 105 80 2
Wakefleld iy 3 5% 64 147 2} 2% 103 i 8 93 64 3 95 a9 4 is 78 206
Needham 21 4 36 a5 103 46 24 107 58 I2 96 %3 4 B8 95 z 24 B4 23
Taunton 5 5 41 20 24 72 & 1 104 28 61 68 5 35 51 9 3 89 30
Weymouth 3 6 44 23 102 94 15 102 a1 Pl 9% 61 7 75 101 S 20 85 22
PRiIM Board 7 7 3 67 19 5 2% 24 ! 2 89 78 B 56 28 14 8 82 T .
Shrewsbury | 45 8 74 73 104 86 22 103 45 20 100 28 & 87 97 7 27 70 31
MassPort I8 9 14 BI 22 27 49 5 62 34 35 95 9 32 50 13 12 53 63
Wellesley 20 16 42 g1 . 4 22 64 2 1ol i 88 93 10 47 g 18 29 58 41
Norfolk County 15 Il 9 29 96 32 44 101 10 10 94 62 12 100 102 22 I5 83 19
Essex County 9 12 23 22 6 26 34 10 22 56 38 63 i 5 & 15 43 93 5
Mass Turnpike 29 13 20 99 3 66 100 4 67 g5 20 37 ig 68 64 35 {0l 10 45
Haverhii| 30 14 33 4% 5 93 9 B 42 96 2( 34 19 | 22 54 80 16 46
Plymouth County 14 i5 12 30 20 i5 23 27 12 88 10 75 i4 8 34 37 88 35 9
Cambr i dge Z 16 7 15 27 68 26 55 78 36 39 8l 20 45 62 17 6l 38 67
Waitham 33 17 26 58 48 4 &1 47 & 69 16 86 13 37 7 64 97 2 37
Ar}ington 43 i8 29 T 36 49 19 4 47 58 19 8z i7 49 68 46 4z 17 44
Gloucestar 10 19 63 24 8 23 33 28 4 30 44 102 22 7 2 8 40 99 4
Meirose 37 20 62 43 3t 4} Ic 29 25 78 18 58 15 33 72 45 39 25 42
Braintree 31 21 45 61 i8 60 59 23 46 53 48 a1 16 63 2| 39 92 31 6
Stonsham 26 2z &8 25 28 32 27 33 49 62 50 43 24 53 51! 38 25 40 56
State Empioyees® 24 23 2 a7 34 85 &2 45 98 27 52 90 28 82 6 24 48 61 36
Boston 13 24 4 50 29 37 45 21 50 52 53 45 25 9 i 10 55 77 57
Southbridge 28 25 97 4] 46 100 4 43 &4 67 71 12 24 8% 38 52 68 9 50
Worcester Co. 6 26 i0 10 53 30 13 65 43 68 26 57 23 58 7% 55 87 i Ti
Teachers? 27 27 t 88 35 76 65 44 93 32 37 100 29 81 93 23 59 56 40
Worcester City 52 28 6 33 68 44 34 i3 56 8t 33 44 2% a3 Ti 7i 48 45 3
Peabody 32 29 37 13 23 78 3% 25 51 33 22 106 33 29 5 21 96 76 i1
Piymouth 4 30 56 37 i3 107 95 30 107 100 5 87 30 50 46 58 84 24 2
Lexington 16 3 54 7 43 58 20 39 53 82 13 74 31 75 B0 33 32 66 34
¥Wostfield 46 2 48 38 49 54 7 35 63 60 59 2t 27 40 84 49 6 92 e
Fall River 22 33 21 8% i4 9 47 34 23 75 23 55 35 4} 3 43 6% 47 28
Hingham 38 34 76 12 50 79 12 42 94 94 14 60 34 78 89 B4 100 6 12
Winchester 35 35 64 8 17 67 14 ] 81 87 25 4 32 96 16 62 70 36 14
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{985-1986 1986 12/31/86 1985-1986 1986 1986 1986 Transaction Activity
Time Time Asset Return By Asset Type Return By Asset Type Asset Allocation Dollar "Eq Sales Fix Sales
Weighted Wghtd Market Fixed Fixed Fixed Welghted as % of as § of 1986 Quarterly Returns
System Return Return Yalue Equlty Income Cash Equity Income Cash Equity Income Cash Return Eq Mkt Val Fix Mkt Val FIrs¥ Second Third Fourth
Andover Ll 36 71 83 9 69 74 37 65 102 4 80 36 101 60 57 9l 33 15
Medford ' 50 37 35 42 63 28 2l 57 17 63 4] 50 37 54 69 44 34 32 69
Springfield 51 38 b L B 64 89 8 54 73 74 58 16 39 30 63 13 31 43 2
Middlesex Co. 36 39 5 63 41 2 58 32 29 54 34 66 38 15 35 61 49 50 24
Winthrop 68 40 88 94 55 (04 28 49 8¢9 FA 47 38 42 97 Bt 54 75 24 55
Salem 62 4] 39 76 10 71 16 14 88 103 25 14 44 74 36 63 8z I8 51
Natick 25 42 60 14 6l 75 39 60 59 55 15 105 40 80 79 36 23 46 95
Lowel | 58 43 24 | 54 73 3 50 66 9l 51 13 41 71 67 77 57 I 54
Newton 44 44 8 70 33 70 a3 19 39 as 42 24 43 57 26 50 76 29 S8
Holyoke 12 45 27 2 44 62 17 46 30 22 68 88 45 7 58 53 26 a7 18
Easthampton -56 46 93 51 16 16 84 9 80 59 60 22 48 65 17 32 66 54 72
Hampden County 60 47 25 4 84 36 I 77 33 92 31 32 46 4 23 90 €5 26 13
New Bedford 54 48 18 48 Il 59 76 15 69 66 63 17 49 2 47 29 50 62 8t
Framingham 72 49 31 26 83 25 57 15 20 93 7 79 56 98 45 - 8l 45 22 62
Everett 47 50 46 59 66 48 63 72 35 61 9 107 53 20 4 42 71 64 47
Methuen 6% 51 70 35 74 9l 54 68 92 86 11 73 54 9l 86 60 102 12 80
Chelsea 39 52 58 54 36 105 32 58 105 29 86 27 51 38 17 28 106 37 74
Webster 69 53 100 18 98 50 4] 91 3 35 76 35 47 42 55 41 22 9l 53
Blue Hills 102 54 105 93 100 90 38 56 79 77 29 49 55 76 65 82 73 20 52
Quincy 77 55 13 32 75 55 36 73 28 47 17 98 61 36 32 68 33 47 76
Norwood B4 56 43 79 T 61 66 64 52 44 36 76 58 79 88 97 5 44 49
Berkshire Co. 55 57 57 17 39 23 46 38 21 98 56 8 57 72 83 76 85 14 59
Greenflield 85 58 8% 98 89 83 42 83 76 99 32 I8 60 69 39 89 90 3 65
Somervil le 8 59 22 34 51 38 56 61 36 3 79 99 68 54 54 12 19 98 87
Pittsfield 42 60 34 23 42 20 37 31 40 48 64 29 52 43 44 66 38 51 70
Beverly 64 6l 51 4] 26 31 40 40 24 45 69 33 50 60 9] 56 35 a8 38
Gardner 74 62 85 92 12 52 72 7 74 21 101 26 59 102 102 70 74 30 64
Attleboro 73 63 67 49 80 84 50 80 82 72 24 56 62 22 8 69 78 55 39
Barnstable Co. 63 64 17 80 59 L 67 59 27 70 12 96 69 18 56 47 47 57 82
Dedham 23 65 715 107 38 103 107 86 4 106 I 89 66 89 0 107 99 34
North Attleboro 86 66 83 69 88 47 52 89 87 13 104 19 64 26 11 87 28 65 26
Brockton 59 67 16 84 45 92 85 36 84 64 57 25 63 12 33 25 94 79 78
Clinton 19 68 92 19 47 77 68 53 86 38 75 30 74 64 53 27 37 80 96
Northampton 6l 69 77 72 70 1 75 48 5 9 82 a5 67 35 37 6 7 104 102

Fitchburg 97 70 49 60 15 29 71 52 19 76 73 9 65 62 29 85 63 27 6l



SYSTEM RANKING BY SELECTED CRITERIA
TABLE # 5C PAGE THREE

*******l-I'I'**************************I-I-*l-l-**l-l--l*l—l—*’ll**********{-******i****i*****l****************************-I-*l-*****ﬂ*********H*****************“*****H*

1985-1986 1986 (2/31/86 1985-1986 1986 1986 1986 Transaction Activity
Time Time Asset Return By Asset Type Return By Asset Type Asset Allocation Dollar "Eq Sales Flx bales
Welghted Wghtd Market FTxed FTxed Fixed Welghted as % of as ¥ of 1986 Quarterly Returns
System Return Return Value Equity Income Cash Equlity Income Cash Equity Income Cash Return Eq Mkt Val Fix Mkt Val TFTrst Second Third Fourth

Falmouth 82 71 82 105 65 80 105 69 97 101 2 104 70 86 * 59 88 93 7 68
Lawrence 48 72 30 96 25 97 99 22 103 40 27 94 72 10 15 51 2 106 17
Leominster 78 73 69 39 21 57 51 20 72 65 85 7 7i 77 42 83 60 23 83
Watertown 76 74 53 52 95 95 5 98 S0 79 30 48 713 3 20 67 107 41 33
Lynn 49 75 15 82 52 63 77 51 44 16 80 77 17 13 19 16 10 101 85
Brook | Ine 96 76 28 5 16 43 2 62 31 84 6 103 75 59 24 92 51 19 77
Hampshire Co. 9l 717 38 75 73 34 78 66 55 105 43 6 76 102 85 99 83 4 75
Saugus 100 78 8l 101 | 87 101 i 54 23 102 10 79 102 102 93 79 39 43
Bristol Co. 75 79 19 62 85 13 13 84 7 5 83 72 80 16 28 31 14 96 94
Hull 94 80 94 65 32 96 88 16 71 57 54 39 78 bl 57 19 67 94 B9
W. Springfleld 99 8i 73 103 93 8 103 85 2 85 8 83 Bi 66 to 95 103 28 35
M1 Iton 67 82 6l 3 57 88 | 88 32 6 92 67 82 102 102 74 104 74 25
Swampscott 34 B3 90 47 67 3 gl 63 26 26 66 69 85 23 49 20 30 95 106 °
Reading 4] 84 66 68 30 6 90 47 15 24 5% 9| 83 44 30 30 17 100 90
Dukes County 70 85 98 27 79 65 48 95 a5 43 78 20 87 52 70 75 2] 90 73
Concord 98 86 78 104 62 82 104 67 4] 39 49 65 86 84 64 G4 89 48 48
Chicopee 83 87 32 28 77 12 ]| 82 13 56 46 52 84 46 I3 101 98 69 6
Northbridge 87 88 102 90 37 19 a7 79 18 80 45 23 89 70 87 gi 77 49 66
Amesbury 93 69 a7 36 8l 98 69 8l 83 51 62 31 88 31 48 79 56 63 86
Maynard 40 90 99 40 86 64 10 94 100 . 37 87 (N 90 48 40 65 41 75 103
Mar | borough 79 9l 72 21 94 B8l 60 96 57 46 65 36 92 61 74 80 44 67 88
Danvers 92 92 50 56 92 40 87 80 68 42 40 70 9t 28 52 72 72 59 98
North Adams 66 93 86 57 40 7 86 26 9 14 98 47 100 39 18 Il 36 102 104
Athol 88 94 103 6 9t 18 89 70 34 13 90 5 93 67 78 100 52 52 60
Fairhaven 8l 95 95 46 99 10l 43 100 99 17 97 46 95 102 102 98 58 8l 32
Revere 103 96 47 8 7 54 93 6 48 B9 103 4 96 6 4] 59 86 73 97
Belmont 71 97 55 89 60 17 79 74 106 5 8! 92 94 27 12 48 4 103 93
MHFA 105 98 B84 100 97 14 82 93 i6 104 106 2 98 90 73 04 53 5 79
Mal den 80 99 40 86 69 45 92 76 75 19 70 97 97 2i 27 26 | 107 99
Newburypor+ 90 100 9i 3l 72 53 B0 87 77 41 67 40 101 19 43 B6 54 68 84
Montague 104 101 104 44 78 42 30 i2 37 18 99 42 99 102 102 103 64 72 27
Adams 57 102 96 74 58 99 98 78 102 31 72 54 103 93 66 96 62 15 107
Mi |l ford 95 103 80 66 90 33 55 g7 60 49 77 15 102 25 82 102 I 71 91
Marb lehead 89 104 65 77 82 10 94 71 38 T 84 84 104 34 14 40 9 105 92
Franktin Co. 101 105 79 97 87 (02 96 92 8% 25 74 59 105 24 16 78 13 97 105
Gr .Lawrence 106 106 101 102 10§ 74 102 99 70 90 105 3 106 92 100 105 8l 8 100

MWRA 107 107 107 106 106 106 106 106 96 107 107 | 107 99 98 106 95 13 10l



TABLE #5 SYSTEM .. .

Table #5 Is presented in three formats: Table #5A |Ists the systems in
alphabetical order.

Table #5B lists the systems such
that the system with +he highest
1985-1986 tIme-weighted rate of
return 1Is Ilisted first and the
system with the lowest time-weighted
rate of return Is listed last.

Table #5C |ists +the systems such
that the system with the highest
1986 time-welighted rate of return Is
listed first and the system with the
lowest tfime-weighted rate of return
Is listed last.

Table #5 ranks the systems from | through (07 according to nineteen different
criteria, as follows:

The 1985-1986 time-welghted rate of return with the highest return ranked
i and the lowest return ranked 107;

The 1986 time-weighted rate of return with the highest return ranked | and
the lowest return ranked 107;

The size of each system based on December 3|, (986 market values with the
largest system ranked | and the smallest system ranked (07;

The 1985-1986 return by assat type for equity, fixed Income and cash
investments with the highest return in each asset class ranked | and the
lowest return In each asset class ranked i07;

The 1986 return by asset +type for equity, fixed income and cash
investments with the highest return In each asset class ranked | and the
lowest return in each asset class ranked 107;

The (986 asset allocation for equity, fixed Income and cash investments
wlith those systems having the largest commitment to an asset class ranked
Il and the system with the smallest commltment to an asset class ranked 107;

The 986 dollar-weighted rate of return with the system with the highest
return ranked | and the system with the lowest return ranked 107;

Transaction activity deplcted by the percentage of equlty and fixed Income
retirement system assets (using December 31, 1986 market values)
reprosented by sales of equity and fixed income securities with the system
having the highest percentage of sales ranked | and the system with the
lowest percentages of sales ranked 107; and

The 1986 quarter!y rates of return for the first, second, third and fourth
quarters with the system having the highest return in & quarter ranked |
and the system with the lowest return in a quarter ranked [07.

The criteria by which systems are ranked In Table #5 are all numerically
described Iin Tables #1 through #4. By reference to those tables, the actual
value for any criteria for any system ranked In Table #5 can be determined,



TABLE # 6

MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE

By Size
;**************!**i***i*********iI***********************************************************************

1985-1986
Annual | zed 1986 1986
Time Weighted Time Welghted 12/31/86 Dol lar Welghted
Size Rank  Return “Rank Return Market Value “Rank Return

Massachusetts $100 million+ 23 20.07 25  16.06 $6,011,167,302 29 15.75
Massachusetts $25-100 mi!lion 35 18,97 38  15.05 1,212,637,113 38 5.0l
Massachusetts $/0-25 million 46 18.00 45  14.26 653,114,746 45  14.29
Massachusetts Under $10 million 77 15.95 76 12,02 205,763,951 7% 12.01

TABLE # 6A

MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE By Size;

By Quarter
***i***************************l*********************************i****************************************i**

Time|ag?ghfed 1986 Quarteriy Invastment Returns
Slze Rank Hefurn First Second Third Fourth
Massachusetts $100 million+ 25 16.06 10.06 02.21 -00.8| 04.00
Massachusetts $25-100 milllon 38 15.05 08.67 02.47 -00.29 03.62
Massachusetts $/0-25 million 45 14,26 08,53 02.83 -01,24 03.66
Massachusetts lUnder $10 mll!lion 76 12.02 06.80 02.25 -00.58 03.16

TABLE # 6B

MASSACHUSETTS CONTRIBUTCRY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE By Size;

By Asset Class
************************************************************i***********************i************************

Total Fund Flxed Income Equity Cash

Annualized Annualized Annualized Annualized
Size 1985-86 986 1985-86 1986 1985~-86 1986 1985-86 1986
Massachusetts $100 million+ 20.07 16.06 20.37 16.10 21,15 15,14 07.53 06.40
Massachusetts $25-100 million 18.97 15,05 19.49 16,39 31.53 18.24 07.86 07.68
Massachusetts $i10-25 ml!llion 18.00 14.26 19.39 15.86 28.86 18.47 07.98 07.46

Massachuset+s Under $10 million 15.95 |2.02 17.98 14,28 28.95 16.58 07.83 07.47



SYSTEM PERFORMANCE BY SIZE

Table #6 indlcates:

The !985-1986 annuallzed time-welghted rate of return for each aggregate group and the ranking each
group would receive If integrated with Table #1;

The (986 +ime-welghted rate of return for each aggregate group and the ranking each group would recelve
it Integrated with Table #1;

The December 3|, 1986 market value of each group; and

The dollar-welghted return for eech aggregate group and the ranking each group would recelve 1f
Integrated with Table #4.

Table #6A indlicates:

The 1986 tIime-welghted rate of return for each aggregate group and the ranking each group would receive
If Integrated with Table #i; and

Quarter|y investment refurns for each group.

Table # 6B indicates:

The 1985-1986 annualized and 1986 time-weighted rates of return for each group for the total fund as
well as the fixed Income, equity and cash portions of each group of funds.

We have analyzed the performance of the Massachusetts systems aggregated by the slze of their portfolios
(based on market values) in the following four groups:

* WMassachusetts $100 milliont" represents the four systems with assets In excess of §I100 million as of
January |, 1987 {the PRIT Fund Itself is excluded from this analysis).

* nMagsachusetts $25~100 milllon® represents the twenty-four systems with assets between $25 million
and $100 million as of January I, 1987,

* ®Massachusetts $10-2% million"™ represents the forty systems with assets between $10 million and $25
mi|lion as of January |, 1987.

* nMassachusetts Under $i0 million™ represents the thirty-eight systems with assets below $10 mi{llon
as of January |, 1987.

The Executive Summary accompanying this report contained the Incorrect cash performance for the
"Massachusetts Under $10 million" group. The correct cash flgures are reported in Table #6B.

The Fixed Income and Equity performance In the "Massachusetts $[00 million+" grouping for the two year
annualized perijod and 1986 are weighted averages rather than the aggregated performance of the State
Employess', Teachers', Boston and Middlesex County Retirement Systems., For the Stete Empioyees' anc
Teachers', the performance of the Treasurer's Fixed Income Securities Trust, Treasurer's Management Trust
(equitises) and ﬁhe State Penslon Reserve Funds within the Pension Reserves Investment Trust Fund have beer
used In the welighted averages.

One of the princlpal tenets underlying Chapter 661 was the beilef that there are tremendous economigs of
scale and command of resources that can be attained by poollng retirement system assets together for
investment purposes. A careful examination of the comparative performance analysls by size of pensior
portfolio, clearly gives testament to that Chapter 661 Idea., There !s a direct correlation between size and
performance. The larger the fund, the better the performance. While there are Individual exceptions, there
can be no denying the basic premise. The table shows the correlation for the two-year annuallzeq
performance and for {986. The same correlation existed In 1985: the largest four systems had 1985 aggregate
performance of 24.21%; +the next twenty-four, 23.03%; the next forty, 21.86%; and the smallest thirty-sever
(excluding MWRA), 20.02%. :

The charts accompanying Tables #1, #2, and #3 allow an evaluation of performance aggregated by size with
comparative Indices.



MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE
TABLE # 7 South Africa Andlysis PAGE ONE

I 2 366 I T I R T JE T U I I I NI T P e I P T I3 e B e N BB Y e 3 U 3 3 U S 2 2E N 36N B 36 B e

1985=-1986
Annual | zed 1986 % of Market Value |nvested in
Time Welghted Time Welghted Ron South
System Rank  Return Rank  Return Cash South Afrlca Africa
Adams 57 17.41 102 09.14 14.98 77.93 07.09
Amesbury 93 14,33 B9 10.20 i9.21 67.94 12.85
Andover I 20.83 36  15.15 07.37 80.23 12.40
Arl Ington 43 18,38 I8 16.65 07.02 74.85 18.13
Athol 88 14,75 94 09,82 31,46 52.10 16.44
Attleboro 73 16.34 63 12,9] 13.98 73.72 12.30
Barnstable Co. 63 16.84 64 12.68 03.82 94,15 02.03
Be Imont 71 16,52 97 09.59 04,76 60.80 34,44
Berkshire Co. 55 17.50 57 13,24 16.98 74.90 08.12
Beverly 64 16.78 6l 12.98 21.80 76.30 01,90
Blue Hills 102 12,50 54 13.35 16.49 72.15 11.36
Boston 13 20.79 24 6,12 18,98 80.56 00.46
Braintree 31 19.6Q 20 16,40 15,96 72,64 11.40
Bristol Co. 75  16.14 79 11.43 08.31 72,58 i9,11
Brockton 59  17.31 67 12.46 23,37 65,12 1.5}
Brookl [ne 96 13.99 76 11.79 - 1017 89.29 00.54
Cambr [ dge 2 24.10 16 16.70 07.34 86,32 06.34
Chelsea 39 18.64 52  13.47 01.68 92.79 05,53
Chicopee 83 15.28 87 10.53 07.64 78.52 13.84
Clinton 19 20,39 68 12.46 21.38 71.55 07.07
Concord 98  13.68 86 10,67 il.66 86.89 0l.45
Danvers 92 14.39 92 09.83 .09.72 76.73 13.53
Dedham 23 20.06 65 12.66 05.03 94,97 0.00
Dukes County 70 16.53 85 10.68 19,67 75.26 05.07
Easthampton 56 17.45 46  14.06 17.47 71.30 11,23
Essex County 8 21.10 12 17.15 12.19 63,95 23,86
Everett 47  i71.91 50 13.56 =01.71 B4.63 | 7.08
Falrhaven ]| 15,45 95  09.67 10.10 N/A N/A
Fall River 22 20.14 33 15.35 14,92 72.12 12.96
Falmouth 82 15.35 71 12.4i 0l.82 9l.12 07.06
Fitchburg 97 13.87 70 12,41 ol.6l 80.53 17.86
Fram!ngham 72 16.43 49 13,57 03.71 93.51 02.78
Franklin Co. 141 12.91 05  07.73 09.62 66.90 25.48
Gardner 74 16.15 62 12.94 16,54 N/A N/A
Gloucester 10 21.05 19 16.57 00.58 71.22 28.20
Gr.Lawrence 106 07,48 106 07.28 75.55 21.19 03.26
Greenfield 8% 15,20 58 13.19 27.36 71.04 0l.60
Hampden County 60 17,28 47 13,87 18.47 78.1¢ 03.43
Hampshire Co. 1 14,42 77 .73 22,04 74.81 03.15
Haverhi || 30 159.71 14  16.79 22,43 73.63 03.94
H1ngham 38 18.76 34 15,32 11.32 84,84 03.84
Ho lyoke iz 20.82 45 14,15 04.39 76.67 18.94
Hull 94 14.28 80 [1.36 06.42 86.21 07.37
Lawrence 48 17.82 72 12,24 04.09 89.31 06.60
Leominister 78 15.87 73 12.22 11,28 74.74 13.98
LexIngton 16 20.47 31 15,67 08.28 89.75 01.97
Lowel | 58 17.32 43 |4.50 01.53 89.94 08.53
Lynn 49 17.80 75  12.20 07.73 69.70 22.57
Malden B0 15.65 99  09.38 02.63 72.18 25,19
Marhblehead 89  14.67 104 07.87 06.12 68,62 25,26
Mar | borough 79 15.74 g9l 09.90 20.02 77.94 02.04
MHF A 105  09.48 98 09.39 11.98 88.02 0,00

Mass Turnpike 29 19,76 13 16,90 15.77 71.65 12.58



SY.STEM PERFORMANCE
TABLE # 7 South Africa Analyslis PAGE TWO
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1985-1986
Annual i zed 1986 ¢ of Market Yalue Invested in
Time Weighted Time Weighted NGn “SOuTh

System Rank  Return Rank  ReTurn Cash South Africa Africa
MWRA 107 03.45 107 05.78 100.00 0.00 0.00
MassPor+ i8  20.41 g 1B.68 03.99 88,38 07.63
Maynard 40 18,52 90  09.92 27.91 72,09 0.00
Medford 50 17,71 37 15,13 15.39 78,57 06.04
Melrose 37 18.80 20 16.49 12.64 76.46 10,90
Methuen 65 16.72 51 13.50 08,97 85,54 05.49
Middlesex Co. 3 18,84 39 14,90 08.32 87.32 04.36
Miiford 95 14,19 103 08.97 28.78 70.52 00.70
Milton 67 16.60 82 10.94 03.26 N/A N/A
Minuteman 53 17.52 | 22.05 01.34 N/A N/ A
Montague 104 11.20 10 09.16 12.69 N/A N/A
Natick 25  20.05 42  14.56 14.77 80.56 04.67
Needham 21 20,17 4 20.7% 08.34 N/A N/A
New Bedford 54 17.51 48 13.68 27.15 71.95 00.90
Newburyport 90 i14.50 100 09.i8 18.40 68.42 13.18
Newton 44 18,33 44  14.33 23.06 72,39 04,55
Norfoik County 15  20.58 H 17.47 04.81 N/A N/A
North Adams 66  16.61 93 09.83 07.38 66.10 26.52
North Attleboro 86 15.12 66 (2,65 23,75 67.18 09.07
Northampton 6l 17.16 69 12,45 02,37 66,50 31,13
Northbr [ dge 87 14,75 88 10.34 12.61 68.33 19,06
Norwood 84 15.22 56 13,30 01.49 94,21 04.30
PRIM Board 7 21.37 7 19.94 0l.99 N/A N/A
Peabody 32 19.44 29  15.77 -01.61 719.60 22.01
Pittsfield 42 18,43 60 13,05 18,37 62.86 18.77
Plymouth 4 21.91 30 15.73 05.33 91,37 03.30
Flymouth County 14 20.62 15 16,71 07.72 78.02 14.26
Quincy 77 15.93 5% 13.31 02.60 9i.75 05.65
Reading 41 i18.52 84 10.73 04.80 79.26 15.94
Revere 103 12,02 96 09.65 18.07 77.42 04,51
Salem 62 17.00 41 14.58 29.87 67.45 02.68
Saugus 100 13.00 8 11,50 25.33 N/A N/A
Shrawsbury 45  18.30 8 19.34 16.31 N/A N/A
Somerville 8 21.24 59  13.13 0.69 97.56 01.75
Southbridge 28 19.9] 25 16,06 30,11 65.45 04.44
Springfleld 51 17.65 33 14.91 25.99 7i.65 02.36
State Employees' 24 20,05 23 16.16 00.68 N/A N/A
Stonsham 26 19.98 22 16.38 19.63 66,27 14.10
Swampscott 34 19,10 83 0.86 00.35 68,86 . 30.79
Taunton 5 21.73 5 20.06 07.90 74.25 17.85
Teachers' 27 19.95 27 16.03 00.04 N/A N/A
Wakefleld 17 20.43 3 21.12 03.87 N/A TON/A
Waltham 33 19.39 17  16.65 05.74 84.64 09.62
Watertown 75 15,99 74 12,22 17.24 82.44 00.32
Webster 69 16.54 B3 13.46 22,32 74.54 03.14
Wellesley 20 20.30 1o 17.92 04.70 71.31 23.99
W. Spirngfield 9%  [3.47 8l 11.20 04.58 74,23 21.19
Waestfleld 46  17.91 32 15,60 24,72 65.18 10.10
Weymouth 3 ,24.04 6 20.02 05.22 N/A N/A
Winchester 35 18.96 35 15.26 19.16 68,02 12,82
Winthrop 68 16.58 40 14,68 21,11 76.97 01.92
Woburn | 26.95 2 21.68 0l.45 96.70 0l.85
Worcester City 52 17.52 28 |5.81 08.48 85.29 06,23

Worcester Co. 6 21.43 26 16.04 07.35 91.24 0r.41



TABLE #7  SOUTH AFRICA ANALYSIS

Table #7 indicaftes:

The 1985-]986 time-weighted rate of return and ranking of each system
listed in alphabetical order;

The 1986 t+ime-weighted rate of return and ranking of each system
listed 1n alphabetical order;

The percent of the December 3!, |986 market value of each system
invested in ‘cash {cash Is defined as checking, savings and money
market fund accounts);

The percent of the December 3|, 1986 market value of each system
invested In the short-term, equity and fixed income securitlies of
companies not doing business In South Africa; and .

The percent of the December 31, 1986 market value of sach system
invested in +he short-term, equity and fixed Income securities of
companles doing business in South Africa,

Since January, 1983 the Commonwealth has Invested Its assets In enterprises
free of involvement In South Africa, The State Employeses' and Teachers' '
Retirement Systems, the PRIT Fund and the 12 participating systems in the PRIT
Fund are investing South Africa free. Several local communitles have followed
the state's lead. As of January |, 1987 over 97 percent of the $8.082 billion
in public pension assets |s Soufh Africa free.

Massachusetts Pension System
South Africa Holdings

S. Africa Free

92.85% Cash

4.83%

Non—Divested
2.32%

Total Assets: $8.082 Billion

This Division uses a |1st of companies deing business in South Africa provided
by Massachusetts Fiduciary Advisors, Inc. |f, at the fime of Investment, a
company |s doing business In South Africa, that security remalns as such,
d?SpH’e the fact that the company may no longer be doing business in South
Africa,

For systems owning group annuity contracts and/or retirement plan tunding
agreements and mutual funds, this analysis does not include the underlying
securitfes of such contracts and funds.



TABLE # 8

MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE ‘

By lnvestment Advisor
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1985-1986 1986
# of Tima Weighted Time Weighted 12=-31-86 Do!lar Weighted

investment Advisor Systems FRank Return Rank Return Market Vailue Rank  Return
Alex, Brown and Sons 5 31 19.61 64 12.82 § 6I,520,6I2 67 12.66
David L. Babson 3 46 18.22 39 14,81 21,842,434 40 14.79
David L. Babson w/multiple 4 29 19.85 44 14,40 52,153,622 45 14,33
Bank of New England~- West 4 62 17.00 44 (4,33 112,677,945 44 14.38
BayBank 4 35 19.07 36 15.16 99,204,458 37 15,11
The Boston Company 3 50 17.73 44 14,39 70,946,580 45 14.35
The Boston Company w/multiple 5 30 15.74 888, 734, 351 32 15.60
Constitution Capital Mgmt. 5 43 ig.41 33 15.40 87,903,406 34 15.38
Constitution Capital Mgmt. w/mltple 8 38  14.95 224,584,570 38 14.99
de Burlo Group 10 69 16,57 85 10.72 170,183,568 a8 10.56
de Burlo Group w/multiple o H 8> 10.93 193,029,707 84 10.87
PRIM Board I 22 20.15 12 17.39 165,270,690 12 17.19
PRIM Board w/multiple 16 32 19.50 25  16.11 5,484,173,617 29 15,78
Shawmut Bank 4 63 16.94 62 12.96 33,846,676 62 12.92
Tucker Anthcony Mgmt. Co. 4 31 19.65 40 7I4.83 90,421,342 39 14.96

Tucker Anthony Mgmt. Co. w/multiple 5 28 19.91 41 14,66 120,732,530 40 14.73



TABLE # BA

MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE By Investment Advisor;

By Quarter
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Timégsglgh+ed 1986 Quarterly Returns

Investment Advisor Rank  Return FirsT Second Third Fourth
Alex, Brown and Sons 64 12.82 10.02 03.18 -03.05 02.53
David L. Babson 39 4.8l o8.11 02.25 00.89 02.95
David L. Babson w/multiple 44 14,40 08.02 ] 02.80 -00,83 03.89
Bank of New England-West 44 14,33 06.59 02.79 00.30 04.04
BayBank 3 15.16 08.00 - 01.75 00.64 04.14
The Boston Company 44 14,39 07.05 - 01.51 00.83 04.40
The BosfonlCompany w/meltiple 30 15.74 10.69 02.11 -01.13 03.57
Constitution Capital Mgmt. 33  15.40 07.54 02.92 .72 03.53
Constitution Capital Mgmt. w/mitple 38 14,95 07,47 02.49 00.27 04.05
de Burlo Group 85 10.72 09.79 04.58 =-05.17 01.69
de Burioc Group w/multiple 83 10.93 09.51¢ 04.36 -04.65 0l.8l
PRIM Board 12 17.329 10.63 03.18 -01.52 . 04.42
PRIM Board w/multiple 25 16,11 09.85 02.25 -00.72 04.12
Shawmut Bank 62 12.96 - 06.45 01.59 00.82 03.6]
Tucker Anthony Mgmt. Co. 40  14.83 09.03 02.02 -02.16 05.52

Tucker Anthony Mgmt. Co. w/multiple 4] 14.66 08.77 - 02.31 -02.12 05.27



TABLE # 88

MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE By Investment Advisor;

Annual; By Asset Class
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1986 Equity Fixed |ncome Cash
# of Time Weighted ATTo- ATTc- Al o=
investment Advisor Systems Rank  Return Return cation Return cation Return cation
Alex, Brown and Sons 5 64 12,82 15.85 43 14,93 45 07.68 12
David L. Babson 3 39 14.8] 20,31 8 15,28 &8 06.43 IS5
David L. Babson w/multiple 4 44 14,40 22,99 33 15.61 58 07.25 09
Bank of New England-West 4 44 |4.33. 28.19 IS5 I5.17 356 07.00 30
BayBank 4 36 15.16 5.9 19 16.08 72 08.31 09
The Boston Company 3 44  14.39 28,07 2 14.00 &6 07.66 2|
The Boston Company w/multiple 5 30 15.74 18.24 24 17.06 58 07.43 I8
Constitution Capital Mgmt. 5 33 15.40 21.40 23 15.86 66 07.46 ||
Constitution Capital Mgmt. w/mitple & 38 14,95 17.61 23 14.28 65 ) 07.47 I
de Burlo Group 0 85 10.72 10,40 48 14,28 44 08,39 08
de Burlo Group w/multiple il 83 10.93 10.88 45 14.57 45 08.17 10
PRIM Board il 12 17.29 20.64 54 17.27 37 06.40 09
PRIM Board w/muitiple 16 23 6.1} 16.35 35 16.39 58 07.68 07
Shawmut 4 62 12.96 14.94 8 15.65 67 07.31 25
Tucker Anthony Mgmt. Co. 4 40 14.83 18.97 28 16,55 63 09.08 09

Tucker Anthony Mgmt. Co. w/multiple 5 41 14.66, 20.47 32 16.38 60 08.88 08



TABLE # 8C

MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
INVESTMENT REPGRT

SYSTEM PERFORMANCE By Investment Advisor;

Annualized; By Asset Class
*******'I'****-l-**-l--l-lr-l-*-I-****'I—l--I-I--!-***H**********-l****i-**-!-******i*-!-l-l-i-******m******ﬁ**#i*iiﬂ-******************

| 985-1986
Annual ized
Time Welghted Equity Fixed |ncome Cash
Alex, Brown and Sons 31 19,61 33.27 18.94 07.94
David L. Babson 46 18,22 33.36 20.05 07.37
David L. Babson w/multiple 29 19.85 47.24 19.43 07.48
Bank of New England-West 62 17.00 38.30 17.80 07.23
BayBank 35 19.07 27.49 19,71 09.33
The Boston Company 50 17.73 39.12 i7.55 07.74
Const itution Capital Mgmt. 43 18.41 27.40 - 18.99% 08.53
de Burlo Group 69 16.57 24,57 17.58 08.98
PRIM Board 22 20.15 28,33 22.05 07.61
PRIM Board w/multiple 32 19.50 26.03 21,72 06.71
Shawmut Bank 63 16.94 29.81 20,73 08.02
Tucker Anthony Mgmt. Co. 31 19.65 33,55 21.71 08.55

Tucker Anthony Mgmt. Co. w/multiple 28 19.91 4i.49 21.07 08.32



SYSTEM PERFORMANCE BY INVESTMENT ADV|SOR

Table #8A indicates:
The number of systems managed by each investment advisor managing three or more systems In |986;

The 1985-1986 annualized time-welghted rate of return aggregated for each investment advisor listed in
alphabetical order and the ranking each investment advisor would recelve |f integrated with Table #1;

The 1986 time-weighted rate of return for each investment advisor and the ranking each Investment
advisor would recelve [f integrated with Table #1;

The December 3|, 1986 market value of each investment advisor; and
The dollar-welghted refurn for each investment advisor and the ranking each Investment advisor would
recelve if Integrated with Table #4.

Table #BA Indicates:

The 1986 time-weighted rate of return for each Investment adviscr and the ranking each investment
advisor would recelve 1f Integrated with Table #I; and

Quarter|y lInvestment returns for each investment advisor.

Table # 8B indlcates:
The number of systems managed by each Investment aavisor;

The (986 time-weighted rates of return for each Investment advisar and the ranking each [nvesiment
advisor would receive 1f Integrated with Table #[;

The annual return on the equity portion of the investment advisor's portfolio which Includes common and
preferred stock;

The December 31, 1986 percentage of the Investment advisor's portfolio Invested In equities;

The annual refurn on the fixed income portion of the Investment advisor's portfollc which Includes all
flxed income securities and group annuity contracts/retirement plan funding agreements;

The December 31, 1986 percentage of the Invesiment advisorfs portfolic committed to fixed Income
sacurlties and group annuity contracts/retirement plan funding agreements;

The annual return on cash which includes cash and cash equivalent Investments; and

The December 3|, |9B6 percentage of the investment advisor's portfollo committed to cash.

Table # B8C Indicates:

The 1985-1986 annualized time-weighted rate of return aggregated for each investment advisor and the
ranking each Investment advisor would receive if integrated with Table £1;

The annualized return on the equify portlon of the lnvestment advisor's portfolio which Includes common
and preferred stock;

The annualized return on the fixed Income portion of the investment advisor's portfolio which includes
all fixed Income securitles and group annuity contracts/retirement plan funding agreements;

The annuallzed return on cash which Includes cash and cash equivalent investments.



Wwe have aggregated performance by Investment advisors for Investment advisors managing three or more
retirement systems. We have also shown performance for the Investment advisors that manage assets of
witiple advisor systems (indicated In the tables as "w/multiple™). Systems purchasing shares in the PRIT
Fund have besen Included In the PRIM Board performance with multiple advisor systems. For purposes of thls
analysls, the State Employees' and Teachers' Retlirement Systems have been considered purchasing systems in
1986 only, not 1985,

For 1986, the aggregate performance of all walved systems and participating systems in the PRIT Fund was
15.71% and the aggregate performance of all "legai |ist" systems was 14.69%.

No annuallzed performance numbers are avallable for investment advisor performance including multiple
advisor systems 1f the advisor did not manage any multiple advisor systems in 1985. This Is true for the
3oston Company, Constitutional Capital Mgmt. and the de Burle Group.

The asset allocation for +he PRIM Board reflects the actual asset allocation of fThe PRIT Fund. The asset
allocation for the PRIM Board with multiple advisor systems reflects the actual asset allocation of the PRIT
Fund for participating systems, and the actual asset allocation of TFIST, TMT and PRIT for the State
Employees' and Teachers' Retlrement Systems as participating systems. - .



APPEND| X 8-A

The systems Included In the aggregate performance of each investment advisor are as

follows:

Alex, Brown and Sons
David L. Babson

David L. Babson w/multiple

Bank of New England - West

BayBank
The Boston Company

The Boston Company w/multiple

Constltution Capital Management

Constitution Cap. Mgmnt, w/multiple

de Burlo Group

de Burlo Group w/multiple

PRIM Board

PRIM Board w/muitiple

Beveriy, Clinton, Maynard, Somerville,
and Webster.

Blue Hills and Stoneham for 1985; Blue
Hills, Methuen, and Stoneham for |986.

Blue Hiils, Holyoke, and Stoneham for
1985; Blue Hills, Holyocke, Methuen, and
Stoneham for 1986.

Hampshire County, Springfield, and
Westfield for 19895; Greenfleld,
Hampshire County, Springfield, and
Westfield for 1986,

Attlebore, Everett, Fall River, and
Wa | tham,

Hampden County, Haverhllil, and
wWatertown.

Boston, Hampden County, Haverhlli,
Mlddlesex County, and Watertown . K for
1986.

Arlington, Medford, Meirose, Middiesex
County, Norwood, and Winthrop for |985;
Arlington, Medford, Melrose, Norwood,
and Winthrop for 1986,

Artington, Concord, Hingham, Medford,
Meirose, Mlddlesex County, Norwood, and
Winthrop for 1986.

Belmont, Bristol County, Franklin
County, Lynn, Malden, Marblehead, North
Adams, Northampton, Reading, and
Swampscott.

Belmont, Bristol County, Frank!in
County, Lynn, Malden, Marblehead, North
Adams, Northampton, Pittsfield,
Reading, and Swampscott for 1986,

Minuteman, Needham, Norfolk County,
Shrewsbury, Wakfleid, and Weymouth for
1985; Fairhaven, Gardner, M1 |+on,
Minutemap, Montague, Needham, Norfolk
County, Saugus, Shrewsbury, Wakefield,
and Weymouth for [986.

Minuteman, Needham, Norfolk County,
Shrewsbury, Wakefield, and Weymouth for
1985; Falirhaven, Framingham, Gardner,
Hingham, Mllton, Minuteman, Montague,
Neodham, Norfolk County, Saugus,
Shrewsbury, State Employess, Teachers,
Wakefield, Weymouth, and Worcester for
1986.



Shawmut Bank

Tucker Anthony Mgmt. Co.

Tucker Anthony Mgmt. Co. w/multiple

Athot, Braintres, Gardner, New Bsdford,
Northbridge, and Salem for 1985; Athol
Northbridge, Salem, and West
Springfield for 1988,

Essex County, Gloucester, and Peabody

for 1985; Chicopee, Essex County,
Gloucester, and Peabody for 1986.

Essex County, Gioucester, Holyoke, and
Peabody for 1985; Chicopee, Essex
County, Gloucester, Holyoke, and
Peabody for 1986.



The 106 Massachusetts Contributory Retirement
Systems for public employees invest their assets
pursuant to the provisions of Section 23 of

Chapter 32 of the General Laws and Regulations
promuigated as 840 CMR 16.00 through 22.05 by the
Commissioner of Public Employee Retirement, with

the approval of the Commissiorer of Administration.

DIVISION OF PUBLIC EMPLOYEE RETIREMENT ADNINISTRATION

Pension Investment Advisory Unit

Lisa, R. Reibaloin.  irector

Ronald A. FHeldorfer Principal Management Assistant
Robert P. SLhaw Principal Technical Assistant
Victoria Marcorelle  Investment Analyst

Fuskin, 6. Mallabhan lnvestment Analyst

Pisa F. Nicholasw  lnvestment Analyst
Carline F. DoBoste  Investment Analyst

Fohm P. McInlyre  lnvestment Analyst

Mary F. McSrath  Investment Analyst

Reose Cipriami Admimistrative Assistant



Division

of Public Employee

Retirement Administration

Room 1101, One Ashburton Place
Boston, MA. 02108 (617) 727-9380
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